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Generic Marketing: 


Winners and Losers 


Steve Burns 


n the United States today, there are 
no fewer than five state- or appel- 
lation-wide wine trade associa- 
tions with annual marketing and 
promotions budgets in excess of one 
million dollars. Another group of simi- 
lar organizations spends more than 
three quarters of a million dollars per 
year on the marketing and promotion 
of their AVA or one particular varietal. 

All of these groups and the activities 
they support are focused on one thing 
— making sure that their wine indus- 
try niche receives a disproportionate 
share of media and trade attention. 

When you look at regional and 
country-wide marketing efforts out- 
side of the U.S., virtually all of the 
major players have promotional bud- 
gets that exceed the million-dollar 
mark. More often than not, much of 
that budget is earmarked for promot- 
ing their wines within the U.S. 

While it’s impossible to assign com- 
plete responsibility for the success or 
failure of any given appellation, vari- 
etal, or national wine industry to 
generic promotion and marketing, 
they clearly play a significant role in 
any successful sales effort. 

Almost without exception, every 
U.S. vintner and grower has the oppor- 
tunity to belong to a local wine trade 
organization. In Washington State 
alone, there are 12 regional vintner and 
grower associations from which to 
choose. California has literally hun- 
dreds of similar organizations. 

Organizations designed solely to 
promote a single varietal, a single blend 
of varietals, or even a single roadway 
within a specific appellation or sub- 
appellation enjoy impressive success. 


Do you participate fully in the pro- 
motional programs available to you? 
In the competitive world of wine sales 
and marketing today, it makes con- 
summate sense to exploit all of your 
resources. I encourage all industry 
members to support your local, state- 
wide, and national associations and to 
make sure that they are in the “million 
dollar” club. If they are not, how can 
you help them get there in the future? 

Vintners and winegrape growers in 
today’s cost-cutting environment might 
be tempted to look at their various 
trade association memberships and 
eliminate some of them. Don’t. Your 
gain would be small and short-term, 
while the loss to our industry would be 
multiplied and felt for years to come. 

Too often, vintners and winegrape 
growers pay significant amounts to 
organizations that they do not use. It’s 
the equivalent of paying an employee 
but giving him no work to do. Every 
association would surely attest to the 
fact that more than half of its members 
aren’t involved in association activities 
and are not taking advantage of things 
they are already supporting financially. 

Exploit your memberships — par- 
ticipate fully in the promotions and 
programs they make available. Your 
winery or vineyard and the industry 
will benefit. 


Learn from others’ success 

The Napa Valley Vintners is a trade 
association with an ongoing record of 
huge successes. Clearly, everyone would 
expect the association of California’s 
Napa Valley to be successful, given the 
region’s global reputation for making 
great wines, but perceived wine qual- 
ity alone does not automatically guar- 
antee sales success. 


I would argue that Napa Valley’s rep- 
utation for wine quality is augmented 
greatly by, the Napa Valley Vintners 
(NVV), which I consider the hardest 
working, most proactive wine trade 
association in the wine world today. 

For example, NVV has a consistent, 
but not overwhelming, system of com- 
municating with its membership, 
which concisely outlines future promo- 
tional opportunities and associate pro- 
grams. The organization also seam- 
lessly provides membership support in 
virtually all areas of promotions and 
marketing, in addition to aggressively 
protecting the Napa name both domes- 
tically and around the world. 

To further prove the point that 
image and awareness are not enough 
to guarantee success, you only need 
look to France, which many would 
agree, is the country with the greatest 
consumer awareness and is still 
viewed as the “benchmark” for wine 
quality by most consumers. 

Even with all of that consumer 
awareness, sales of French wines are 
falling almost everywhere in the world 
simply because the French wine indus- 
try has spent lots of time worrying 
about its loss of market share without 
actually taking action to correct these 
losses. Clearly image and awareness 
alone are not enough! 

Undoubtedly, the Australian Wine 
Board (AWB) is also one of the most 
successful generic promotional pro- 
grams in the world today, in part 
because the AWB has a couple of 
things working for it that American 
vintners lack. The Australian wine 
industry suffers from a shortage of 
wine consumers at home, which forces 
vintners into greater global outreach, 
and government entities at the national 
and regional level recognize the wine 
industry’s value to the country and 
support it. 

Among organizations outside 
California, Washington state is clearly 
winning the “battle of the trade associ- 
ations” by unifying the industry, by 
taking a long-term approach to mar- 
keting and public relations, and by the 
willingness of member winemakers 
and winery principals to travel exten- 
sively, promoting Washington wines and 
working hard for each and every sale. 


Where did this all begin? 

Until the late 1970s and early 1980s, 
the only vintners marketing and pro- 
moting their wines on a global scale 
generically were the French and the 
Italians. The New World really wasn’t 
involved in shipping its wines and/or 
its promotional programs around the 


world, because it was too busy learn- 
ing how to make better wines and 
grow better grapes and trying to sell 
more wine in its hometown markets. 
That all changed when California, 
Australia, and the rest of the New 
World began to market their wines in 
the United Kingdom some 25 years 
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ago. In fact, most wine trade associa- 
tions were “trained” to promote and 
market their regions generically in the 
United Kingdom, which is arguably 
the most competitive and diverse wine 
market in the world today. 

While the U.S. is widely viewed as 
the largest consumer wine market in 
the world, the United Kingdom, and 
more specifically the city of London, 
spoils its wine drinkers with an 
abundance of choice. Where else 
would you find Sauvignon Blanc 
from Baja California sitting side-by- 
side with Cabernet Sauvignon from 
Lebanon? 

At one time in the late 1980s, 
Australia and California enjoyed the 
same wine market share in the United 
Kingdom — about 2%. But that has 
changed dramatically. Australia now 
has a whopping 40% of the UK wine 
trade! California limps along with 
only 11%. 


What generic marketing 
approach works best? 

For vintners and growers searching 
for the elusive and instant “silver bul- 
let” to generic marketing success, I 
would argue that it isn’t instant magic, 
it’s consistent, focused hard work. 
Without exception, successful wine 
marketing associations around the 
world, such as the NVV, the AWB, and 
Washington state, have one thing in 
common: They are unified and focused 
on doing tastings with potential con- 
sumers and getting the word out about 
their wine. Too many associations 
spend too much time on logos and 
slogans and too little time on promot- 
ing their wine. 

Why isn’t every trade association 
as successful as the best? In my expe- 
rience, trade associations fail for a 
variety of reasons. Some seem to lack 
an overall plan or vision. Some are 
grossly under-funded or under- 
staffed, overwhelmed with day-to- 
day activities or preoccupied with 
putting on complicated annual events 
or putting out proverbial fires. Such 
associations don’t have the time to do 
the actual long-term visionary mar- 
keting and public relations so neces- 
sary to successfully promote your 
appellation. 
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Is your association conducting 
tastings around the world as well as 
here at home? Is it regularly hosting 
media tours of your appellation? Is it 
reaching out to the wine trade? Is it 
constantly polling the membership 
for advice and guidance? If not, why 
not? 


Seventeen years ago, the leader of 
the Australian wine promotional effort 
in London told me that his organiza- 
tion would organize tastings “wher- 
ever two wine drinkers gather.” Years 
ago, the French simply tried to get 
everyone to visit France, and then they 
brought French food and wine events 
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to the hometowns of everyone who 
couldn’t get to France. These approaches 
are remarkably similar: You bring 
potential consumers and the media to 
your wine country, or you bring the 
wine or wine country to them! 


Get involved! 

If your local or statewide trade asso- 
ciation is part of the million-dollar 
club, great! But if you are not person- 
ally involved, their successes are not as 
extensive as they could be with your 
help, and they may not “spill over” 
onto your brand. Make sure that your 
association staff is fully supported and 
that the association board creates a 
long-term vision for the marketing and 
public relations of your appellation or 
state. 

Of course, we all have many excuses 
for not being involved. Small wineries 
and growers often think that their asso- 
ciation is controlled by the larger 
wineries; the large wineries sometimes 
think that they don’t “need” regional 
promotions; the popular-priced pro- 
ducers sometimes argue that their cus- 
tomers only buy on price point; and the 
premium producers often assume that 
they are “immune” to any market chal- 
lenges. Everyone complains about not 
having enough time to attend associa- 
tion meetings. 

Such excuses ignore the larger, com- 
mon interests shared by everyone who 
grows grapes and makes wine. When 
the industry does well, all its members 
have the opportunity to do well. Your 
association is working for you — at 
least sit down with your association 
staff and board once a year and let 
them know what you need and how 
they can help. 

Generic promotion and marketing 
are really a shortcut to sales success, 
and even more important, they are an 
extension of your current winery or 
vineyard marketing staff. That’s espe- 
cially important if the only staff at the 
winery is you! 

In 2005, why not reach out to the 
trade associations in your region to see 
what they are offering? It couldn’t hurt 
— and chances are you are already 
paying for it. Why not begin to get 
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Dr. Richard Smart 
ormally I | 
enjoy pub- 
lic speak- 
ing and | 


debating grape and 
wine issues, but I found the prospect of 
a “Hang Time” seminar in Napa Valley 
on January 10 daunting. Nobody 
expected enormous interest in the 
topic, yet the Native Sons of America 
Hall in St. Helena was filled with more 
than 500 people. Many were turned 
away, and the Napa Valley Grape- 
growers were overwhelmed with the 
response. Before the seminar, there was 
a lot of press, some journalists touting 
the meeting as a grapegrowers versus 
winemakers clash. 

The California Association of 
Winegrape Growers (CAWG) has 
expressed two areas of concern about 
the trendy practice of delaying harvest 
to allow for allegedly better flavor 
development. First is the loss of 
income to growers as a result of dehy- 
dration. Second is a purported long- 
term effect on vine health. The St. 
Helena seminar was the beginning of a 
program to raise awareness of the 
issue. CAWG has commissioned a lit- 
erature search on the subject and is 
contemplating research to follow. 


Speaker program 

Napa Valley grapegrower Andy 
Beckstoffer was the moderator for the 
five-person panel, which consisted of 
Dr. Nick Dokoozlian (E&J Gallo), Bob 
Steinhauer (Beringer Blass), professors 
Linda Bisson and Andrew Walker of UC 
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Davis, and myself. In correspondence 
prior to the event, Nick Dokoozlian and 
I jested about “going to the gallows, 
rather than the podium.” 

Attendees were presented with 
copies of my two prior columns on the 
subject: “Hang the hang time” and 
“Psychological not physiological 
ripening,” which appeared in PWV, 
Jan/Feb 2003 and Sept/Oct 2004, 
respectively. 

Also among the handouts were 
Linda Bisson’s excellent PWV article 
(July / Aug 2001), “In search of optimal 
grape maturity,” and a recent interest- 
ing paper from UC Davis about crop 
yield and wine quality (Am. J. Enol. & 
Vitic. 55: 325-334). 

In my comments, I noted that, in 
nature, grapes may remain on the vine 
past the time of normal commercial 
maturity, so hang time is unlikely to 
have a negative impact on vine health. 
But I questioned just how effectively 
grape tasting can predict harvest date, 
and why enologists might want to rely 
on this. This practice is an important 
reason why the alcohol content of 
some wines is rising. I questioned how 
consumers might respond to this trend 
and whether it is in the best interests of 
the increasing American wine exports, 
for instance. 

I also suggested that the practice of 
delayed harvest might be a reflection 
of growing varieties in an inappropri- 
ate, hotter-than-optimal climate, and 
that this issue will be further exacer- 
bated as global warming proceeds. In 
my opinion, harvest time has minimal 
impact on wine quality; there are other 
vineyard practices that can have much, 


much more impact. One such example 
is the regulation of shoot growth, 
which, pre-veraison, can have a major 
impact on “veggie” flavors in grapes. 


Individual summaries 

A brief summary of each speaker’s 
presentation follows: 

Nick Dokoozlian was able to relate 
some of his recent research at E&J Gallo. 
He made the important point that we 
need to consider the effect of matura- 
tion time on flavors, which impacts 
both positively and negatively on qual- 
ity. Of the latter, methoxypyrazines, 
which cause veggie or herbaceous char- 
acters, are very important. 

Nick showed results of a study in 
which trained panelists assessed berry 
flavor as fruit or veggie during the 
maturation period. Veggie flavors 
declined before fruit flavors were max- 
imal, but, in some cases, fruit flavors 
declined at excessively high brix. Many 
winemakers feel it is critical to delay 
harvest of red wine varieties until no 
vegetative flavors are present. The rate 
of this degradation is highly depen- 
dent upon temperature and other envi- 
ronmental variables. 

In some cases, Nick showed that 
yield losses may occur at high brix, 
with the extent depending greatly 
upon overall vine condition and stress 
during ripening, the growing region, 
and grape variety. His studies also 
indicated little likely impact on vine 
health or future yield because of 
delayed harvest. 

Bob Steinhauer and his Beringer 
winemaking colleagues have been 
making pre-harvest vineyard inspec- 
tions for many years; he believes this is 
a necessary part of ultra-premium 
quality winemaking. He stated that the 
practice involves more than tasting 
fruit. Vineyard condition and fruit 
composition are also assessed, and 
consideration is given to winery capac- 
ity and impending weather. 

Some varieties, like Zinfandel, 
appear to need some dehydration for 
the sake of wine quality. He also empha- 
sized that delaying harvest can carry its 
own risks, such as the arrival of a very 
hot spell. Bob ended his talk with a plea 
for research that will lead to grapes with 
full fruit flavors but lower alcohol. 
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Andrew Walker gave a thorough 
review of how hang time may reduce 
vine health and future yields, but he 
concluded that there was little evi- 
dence to support it. He indicated there 
is a possibility that hang time may 
affect carbohydrate movement in the 
vine, but that his observations of root 
flushes, for example, show a dominat- 
ing effect of water availability. 

Andrew also stated that there is a 
potential for hang time to impact late 
cluster development and therefore 
bud fruitfulness on canes. The buds 
at the base of a cane will develop 
clusters earlier than those formed 
four to six weeks later at the end of a 
cane. Where vines are under stress, as 
on shallow soils, for example, there 
could be more opportunity for nega- 
tive impacts. 

Linda Bisson stated that the tradi- 
tional measures of sugar and acidity 
are useful, as they are independent of 
variety and related to berry physio- 
logical stages. The chemistry of 
ripening berries is complex and not 
always well understood. There are 
other possible chemical indicators of 
ripeness, such as arginine/proline, 
phenols, glycoside-glucose, and pro- 
tein content, but none appear defini- 
tive. Physical features, such as seed 
integrity, berry deformability, skin 
detachment, and chewiness, are use- 
ful, but often not predictive. 

Linda questioned the tasting of 
fruit, wondering what can be tasted, 
and how sensitive and reliable tasters 
can be. She cited a need for protocols to 
assure reliability. Linda also said that 
trials on harvest date have shown that 
middle maturity is generally better 
than very early or very late, but there is 
a lack of clear preferences. 

High-sugar grapes have high pH 
and also a high microbe load, which 
need to be handled in the winery with 
more sulfur dioxide. She concluded that 
there is likely no one ideal measure of 
optimal flavor and that values of many 
components can change independently. 

She suggested that, as a result of 
undercropping, many vineyards today 
may attain high sugar before the grapes 
are ripe for other important characteris- 
tics. She explained that undercropping 
accelerates sugar accumulation and 


uncouples optimal flavor ripeness from 
optimal sugar ripeness. Thus, sugar lev- 
els are too high by the time optimal fla- 
vors are obtained. 


Conclusion 
Though winery people comprised 
the majority of the audience, there was 
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little audience input to support the 
hang time trend, which surprised the 
panelists. There was agreement among 
the panelists that more research is 
needed, and I expressed amazement 
that support for hang time is appar- 
ently so deeply ingrained among wine- 
makers, despite little supporting evi- 
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dence. Some speakers questioned the 
role of wine critics in this trend to hang 
time. 

High-alcohol wines are _ not 
restricted to California. The problem 
is also rampant in Australia and is 
even affecting some Old World wine 
styles. I suspect that more attention 
will be given to this issue in the 
future, which will, I hope, include 
more research. I also suspect that the 


trend will start to become less fash- 
ionable, as enologists begin to realize 
that there is more to vineyard man- 
agement practices to improve quality 
than just tasting grapes. 

The term “dead fruit” wines has 
been coined in Australia to describe 
these high alcohol wines. May the 
process of hang time, which pro- 
duces them, soon die a natural 
death. a 
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wine processing 
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Westfalia to help you do it right. Our machines 
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removal and wine recovery from lees. All of this, plus 
unequalled product yields. 


As a bonus, your investment in Westfalia equip- 
ment is protected by the exclusive life-cycle benefits 
built into each of our quality machines. 


Westfalia’s patented technologies and innovative 
approaches to wine processing are second to none, and 
there’s much more on the horizon ...so for information 
on our complete range of wine processing machinery, 
call (201) 767-3900 or (510) 259-1100. Learn why our 
name should be on everyone’s lips. 
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‘insight 


for a small winery 


Carol Caldwell-Ewart 


hen Jim Law (with his family’s 
help) bought a 76-acre hard- 
scrabble farm in the Blue Ridge 
Mountains of Virginia and 
began establishing a vineyard and win- 
ery in 1983, he was living a dream. When 
it came time to market his wines, though, 
the dream took on nightmare qualities. 

“I’m a winegrower. I spend most of 
the growing season with the vines and a 
good deal of the fall and winter in the 
cellar. I love it. This is what attracted me 
to the business 25 years ago,” Law 
recalls. “Once I started my own opera- 
tion, it became apparent that I would 
have to spend a significant amount of 
my time selling wine.” But selling wine 
took him away from what he loves best. 
“My goal then remains my goal today — 
to spend as little time as possible on the 
marketing end of the business.” 

Law’s story is a familiar one to 
many start-up wineries, and his mar- 
keting evolution at Linden offers an 
example that may provide helpful 
ideas if your small winery has similar 
marketing challenges. 


Profile of Linden Vineyards 

Linden is a 5,000 case winery 65 miles 
west of Washington, DC, in a develop- 
ing wine region. Law planted his first six 
acres in 1985 and released his first vin- 
tage (1987) and opened the winery in 
1988. The estate vineyard now encom- 


passes 18 acres. It and two nearby vine- 
yards owned by Linden employees sup- 
ply all the grapes for the winery. 

Vineyards are Law’s focus. “Soil, site, 
and microclimate are more important 
than grape variety,” he says. Vineyard 
practices are inspired by the French. “For 
many years, I traveled to California to 
learn techniques and philosophies in the 
vineyard. Eventually it became apparent 
that I needed to look east rather than 
west. In the non-Mediterranean viticul- 
tural areas of France, they have growing 
conditions similar to what we have in the 
mountains of Virginia: diverse soils, 
erratic weather, and viticulture on a small 
scale. They have learned to micro-man- 
age each site according to its needs and 
how to change vineyard practices as the 
growing season unfolds — whether it’s 
hot, wet, cold, or dry.” 

Varieties planted at Linden include 
Cabernet Sauvignon, Petit Verdot, 
Cabernet Franc, and Merlot; Sauvignon 
Blanc, Vidal, Chardonnay, Seyval, 
Riesling, and Petit Manseng. Law is cur- 
rently removing some grapevines to 
replant with more appropriate varieties 
and training systems. “Over the years 
we have learned which soils and sites 
each variety likes best. We didn’t get it 
all right when we first planted.” 

For example, the wrong Chardonnay 
clone had been planted on soils better 
suited to high quality reds; Cabernet 
Sauvignon produced disappointing, vege- 
tative wines on heavy clay soils; and 


Riesling rotted and made mediocre wine 
in this region. All three are being removed. 
Cabernet Sauvignon is _ being 
replanted on warmer slopes in thin, 
well-drained soils, and Law has chosen 
to add Petit Verdot and Merlot — which 
can handle heavier soils — and the 
white variety Petit Manseng, “which 
seems to be bullet proof in the vineyard 
and produces a late harvest wine with 
great intensity and very high acidity.” 

Vineyard yields are from 2.5 to 3.5 
tons per acre (TPA) for reds, 3 to 4 TPA 
for Chardonnay, and 3.5 to 5 TPA for 
other whites. 

In outstanding years, Linden makes 
reserve wines, but so far, that’s only 
been in 1997 and 2001. Most years, the 
winery makes single vineyard desig- 
nates: “These are blends that best show 
off the vineyard site and have depth, 
concentration, and balance,” explains 
Law. Claret and Cabernet Franc are the 
winery’s entry-level wines, and “In a 
lesser year, they can comprise nearly 
100% of the red wine bottled at Linden. 
In an excellent vintage, they will be less 
than 50%.” Lots that don’t fit into the 
winery’s blending program are sold on 
the bulk market. 

“In the French language,” Law 
observes, “there is no word for wine- 
maker. I share their philosophy that the 
wine makes itself with some minimal 
human guidance. Over the years, I 
have found that most of the important 
decisions are made before fermenta- 
tion. Most of our focus is in the vine- 
yard and in the initial winemaking 
stages of evaluating grape maturity, 
selective hand picking, gentle handling, 
sorting, and small lot fermentation. 

“IT am always mindful that a wine’s 
first job is to complement a meal. Because 
of this, I prefer my wines to have good 
acidity and structure and moderate alco- 
hol.” Law doesn’t add acid, but he shoots 
for whites with 7 to 9% and reds with 5 to 
7% TA. Alcohol level in white wines is 11 
to 13% (less than 10% in Riesling and 
Vidal) and in reds is 12.5 to 13.5%. 

In the early years, Linden production 
was 85% white wines, currently it is 
about half whites. “In five years, it 
should be 60% red.” The wines are 
unfined and unfiltered. “We are non- 
interventionists in the cellar. The result is 
wine with more flavor and texture,” he 
explains. “This can be at the expense of 
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Jim Law 


sediment or haze in the bottle, but that is 
a risk we feel is worth the benefit.” 

When making white wines, Law says 
he strives for “sap” and verve. “Sap 
refers to the intensity, weight, and struc- 
ture in a wine that come from the vine. 
There is a concentration and verve of 
great intensity, but the wine is in perfect 
harmony and balance, this is my ulti- 
mate goal with our white wines.” 

His goal with reds is “to produce 
wines that are firmly structured, har- 
monious when young, and _ that 
become supple and more complex with 
time.” White wines retail from $15 to 
$23 and red wines from $18 to $29. 


Linden Vineyards’ 
wine selling history 

Law believes that, ironically, limiting 
his selling efforts so he can focus on 
growing grapes and making wine is the 
basis of the financial success of Linden 
Vineyards. By minimizing the resources 
the winery puts into sales, marketing, 
and promotion, he maximizes the profit 
margin of every bottle of wine they sell. 
“Most of our wine is sold in our tasting 
room,” says Law. “I consider any wine 
sold through our distributor a market- 
ing expense rather than a profitable sale. 
This is the reality of small wineries and 
the three-tier system.” 

Recently, Law reflected on his “per- 
sonal, nuts and bolts” marketing saga, 
and we've printed his thoughts below. 


PHASE | 
Scared to Death 
(1988 to the early 1990s) 


&6 Y EARLY BUSINESS LIFE CENTERED 

OUND CASH FLOW. It’s hard to 
be a visionary when you are constantly 
worried about how you are going to 
pay the bills. Linden Vineyards’ mar- 
keting reflected this. I call it shotgun 
marketing. Sell bottles to anyone, any- 


where, anyhow — festivals, winery 
events, store tastings, dinners. 

“T get exhausted just thinking about 
it. The vineyard was occasionally 
neglected — just not enough time. Wine 
style was dictated by market trends 
rather than vision or terroir expression. 


“Marketing consisted of attracting 
bodies into our tasting room, located 
several miles down a narrow, winding 
mountain road. There was a certain 
comfort level associated with lots of 
people in the tasting room. We 
knocked ourselves out giving tours on 
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WINE MARKETING 


demand and lengthy tastings to sell 
one bottle of wine. 

“The first year in business, we sold 
out all of our wine. This made me feel 
good and encouraged me to start an 
aggressive planting program in addi- 
tion to leasing some local vineyards. 
This also led to a massive cash flow 


problem that took me years to dig out 
of. I’m still paying back the loans. 

“I see this scenario repeated regularly 
by new wineries: The first year is the 
‘honeymoon.’ You are the new kid on the 
block, and retailers and wine enthusiasts 
want to check you out. That tiny first 
year’s production sells out fast. 


Alternative Thinking 


Savour Oak™—The Flavors of the Finest Barrels 
at a Fraction of the Price 


Newpak USA is proud to offer Savour Oak oak integration products, 
the best barrel alternative products on the market today. 


Backed by years of research, Savour Oak’s unique convection toasting 
process adds reliably consistent flavor profiles of honey, caramel 
and vanilla to your finest wines. Made from French, Hungarian and 
American oak and aged for a full 3 years, the Savour Oak products’ 

eliminate the need for costly oak barrels. 


Savour Oak 


Newpak USA + 537-F Stone Road, Benicia, CA 94510 » 707.746.5704 
Newpak USA is a member of the Cork Supply Group Sau ‘ : AGRO 
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HARDSCRABBLE 


BAD, WAM REG IE INT Tas 


2002 VIRGINIA RED WINE 
HARDSCRABBLE 


Jim Law * WINEGROWER 


100% Merlot 
Alcohol 13.5% by Volume 
Unfiltered 


Customers are begging for more wine. 
You plant more vines and buy more 
grapes, more tanks, barrels, bottles, corks. 

“Then when the new and greatly 
increased inventory is ready to sell, it 
no longer seems to fly off the shelf. 
There is another new kid on the block. 

“But for us in fact, the wine was sell- 
ing just as it had the previous year — we 
easily sold 800 cases, but we needed to 
sell 3,000. Selling 3,000 cases is different 
than selling 800, and when inventory is 
backing up in the pipeline, it seems like 
you can’t give it away fast enough. 

“The monthly payments to the bank 
continued to make festivals and win- 
ery events very attractive. The candle 
was burning at both ends. 

“My epiphany came one Labor Day 
weekend in the early to mid-1990s. I had 
just reviewed my accountant’s report 
showing that marketing costs per bottle 
greatly exceeded production costs. That 
Sunday we had one of our Jazz Concerts 
at the vineyard. It rained. The musicians 
set up in the cellar. The winery was packed 
with people having a good time. The 
musicians decided that Jimi Hendrix fit 
into our agreed upon classical jazz format. 

“What had I created? Was this why 
I got into this business? What business 
was | in?” 


PHASE Il 

Smart growth and 

the courage to do nothing 
(early 1990s to late 1990s) 


66 PROFITABILITY OVERTAKES CASH 
FLOW. I re-examined everything 
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we were doing. Targeting the ‘right’ 
customer became the focus. I decided 
that the wine had to be the sole profit 
center. Everything else was eliminated. 
Linden’s profit margins soared. 

“Tt soon became apparent that most 
of the events had been money losers, 
especially when staffing costs were 
correctly allocated. We did continue to 
do some limited events, but they were 
focused only on wine education. I was 
relieved to get out of the gift shop busi- 
ness, which again, once staff time was 
correctly factored in, turned out to be 
only marginally profitable. 

“We all became less stressed and more 
relaxed with customers. Wine sales 
increased. Linden was about wine and was 
attractive to customers who were inter- 
ested in wine. People looking for entertain- 
ment during a day out in the country went 
elsewhere. Our marketing efforts shifted 
from getting people in the door to giving 
them good, knowledgeable, professional 
service while they are here. 


(POTASSIUM DEXTRO-LAC®) 


Helpi 
Nature 
Work 


“T have a great staff that has been 
with Linden for a long time. I attribute 
much of this to the low stress environ- 
ment that has been created by eliminat- 
ing superfluous events and reducing 
the group/ party traffic in the tasting 
room. Selling wine is about relation- 
ships. Customers don’t form relation- 
ships with burnt out, overwhelmed 
people behind the tasting counter.” 


PHASE Ill 
Jamais content [Never content] 
(2000 to present) 


“I STOPPED WORKING FOR THE 
BUSINESS AND THE BUSINESS STARTED 
WORKING FOR ME. My desire is to make 
great wine. This takes an enormous 
amount of capital and the luxury of 
creative time. I have had the opportu- 
nity to travel to many of the great wine 
producing regions and have realized 
that we, in the eastern U.S., have an 
amazing marketing advantage. We live 


in our market, know it intimately, and 
have a loyal, ‘patriotic’ clientele. 

“Tam taking the easy money of direct 
sales and investing it in my vineyards. 
Viticulturally, we have certain disadvan- 
tages in comparison with the rest of the 
world. These disadvantages can be over- 
come by smart management and lots of 
expensive labor, and the wines get better 
and even easier to sell. 

“T have learned to stay in touch with 
my best customers through occasional 
notes and letters. I still believe that 
email doesn’t dovetail with the small 
upscale feel of Linden. We have many 
great restaurants and bed and break- 
fast inns in this area that are increas- 
ingly catering to ‘gourmet tourists.’ I 
am making more of an effort to stay in 
touch with these operations. 

“Linden has dropped out of the 
wine competition circuit. I’ve never 
been comfortable talking about medals 
or using them to sell wine. My goal is 
to produce unusual wines with charac- 


Improves Grape 
Maturation and 
Wine Quality! 


KDL® has a proven field record showing 
it promotes uniform grape maturation and 
statistically replicated data showing it increases 
wine color density and phenolic levels. KDL® — 
designed for vineyard managers ... loved by 
quality winemakers. 


Agro-K Corporation 
8030 Main Street, NE 
Minneapolis, MN 55432 


800-328-2418 
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ter and terroir expression. These wines 
are better appreciated by wine writers 
than competition judges. 

“T have also started an extensive 
commercial library of past vintages. I 
am finding that our wines are ageing 
gracefully. We do special reserve tast- 
ings and like to feature some of the 
older wines to prove the point. 

“Finally, | am slowly recognizing 
which wines are becoming our signature 
wines. The Baskin-Robbins approach (31 
flavors offered) is slowly being phased 
out. This requires removing vineyards, 
which is emotionally difficult, but I feel 
now is the time to force change if I am to 
continue to progress. 

“None of these changes could be 
possible if it weren't for an inquisitive, 
knowledgeable public. I am constantly 
amazed at the increasing sophistica- 
tion of our customers. New customers 
usually come to Linden with a recom- 
mendation from a trusted, respected 
source. They find that the building and 
grounds are tasteful, clean, and well 
cared for, that the staff is intelligent, 
professional, and low key. They learn 
that the wines are good, and there is no 
hype — no special deals or promo- 
tions. They have made a discovery. 
Linden is their winery.” 


Linden Vineyards today 

Linden sells about 12% of its wine 
through a distributor to 12 selected 
restaurants, more than 20 retail wine 
shops, and a handful of gourmet gro- 
ceries in Virginia and Washington, DC, 
though the winery staff handles distribu- 
tion to shops and restaurants nearby. 

“T do want to make sure that the top 
restaurants in our area have our wines,” 
notes Law, “as this region is evolving 
into a gourmet tourist destination 
(thanks originally to The Inn at Little 
Washington). When our wine is recom- 
mended and enjoyed at The Inn, cus- 
tomers are often at the winery the next 
day buying cases. 

“My goal is to be in a limited num- 
ber of small independent wine shops,” 
he adds. “I am trying to get out of any 
chain or big box stores. This is partly 
for reasons of ‘product positioning’ 
and partly because I have a personal 
disdain for these operations and want 
to support small, locally owned busi- 


nesses. I am no longer putting UPC 
codes on the back label.” 

Law reports that mail order sales are 
insignificant, and the winery ships 
only to customers in Virginia (though 
these sales may increase if shipping 
laws change). “A number of years ago 
we hired a consultant to take us 


Pumps 


that love 


grapes! 


through the step-by-step process to set 
up and run a wine club — some of the 
best money I ever spent,” he claims. “It 
became apparent that the time, 
resources, and headaches necessary to 
do a wine club were beyond what we 
wanted to commit. I would rather just 
bottle less wine.” 
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The remaining 85% of Linden’s 
wine sales are through the tasting 
room door. Tasting is generally free, 
but the winery charges $10 for the spe- 
cial reserve tastings, which are held 
every half hour on weekends. 

Despite the winery’s reliance on cellar 
door sales, Linden Vineyards is also Law’s 


home, so everything closes up at 5:00 PM. 
The winery hosts no weddings, no groups 
more than six, and no tour buses. 

Law says he reserves the quiet winter 
months as a time of review and reflec- 
tion, a time to consider the direction of 
the winery and what needs to change. 
“Like most small business people, we 


Lightly oaked, soft, bright acidity, 
with hints of pear, melon and vanilla. 
Il bodied, rich and elegant... 
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spend an enormous amount of time 
working. It defines who we are. If we 
love our work, chances are quite good 
that the business will succeed. This is 
why I feel that it is important to tailor the 
business around the personality of the 
people running it. People change, and 
often the business needs to do the same.” 

By taking control of his business — 
particularly the marketing and sales — 
Law has created a business that reflects 
his values while achieving sales goals. 
“T have the good fortune to be the 
steward of this land. I farm it with 
great care and respect and take great 
pride in sharing it with visitors. Just as 
I try to achieve balance and harmony 
in my vines and wines, I also try to 
achieve the same with my life, my farm, 
my neighbors, and my community.” 


This text was edited and expanded 
from “History of selling wine at Linden 
Vineyards” by Jim Law, published in Wine 
East, September/October 2004. 
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MONITORING AND SCHEDULING 


Integrated irrigation 
of California winegrapes 


Mark Greenspan, Ph.D., 
Viticulture research manager 
Gallo of Sonoma, Healdsburg, CA 


oes dry farming produce superior 

wine? Not always. We are fortu- 

nate in California to enjoy condi- 

tions that are undoubtedly 
among the best in the world for growing 
wine grapes. Water resources are abun- 
dant to maintain vineyards throughout 
the season, even with a nearly complete 
lack of summer rainfall. 

Despite living in a climate of seasonal 
aridity, we all too often attempt to mimic 
the Old World style of grape growing 
without supplemental irrigation. 

However, it is critical to remember 
that California’s rainfall pattern differs 
tremendously from Europe’s. For 
instance, Bordeaux receives almost 33 
inches of annual rainfall, distributed 
almost uniformly throughout the year 
(Figure I). In contrast, St. Helena in 
Napa Valley totals almost 35 inches — 
most all of it falling over a six- to 
seven-month period.”* 

St. Helena, like much of California, 
receives essentially no rainfall from 
June through September. While the 


rainfall in Bordeaux is often perfect for 
maintaining vineyards without sup- 
plemental irrigation, most California 
vineyards require irrigation to carry 
them through the growing season. 
Fortunately, California is blessed with 
enough rain during the wet season to 
allow capture and storage for irrigation 
during the dry season. 

In many ways, that is a distinct bene- 
fit to California, as we are not beholden 
to weather patterns that influence the 
growth of vine canopies or development 
or quality of our fruit crop. While irriga- 
tion is not required in some vineyard 
sites, due to a high water table or 
extremely deep and fertile soils, dry 
farming is essentially a misnomer, since 
non-irrigated vineyards that have an 
ample natural water supply are any- 
thing but dry! 

I have found, through experimenta- 
tion and trial-and-error, that judi- 
ciously irrigated grapevines can pro- 
duce intensely flavored and rich wines 
that are sought after by those operating 
“old-style” dry-farmed vineyards. 

Irrigation articles often focus on one 
or two aspects of the topic, such as 
using ET or pressure “bombs.” But 
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GRAPEGROWING 


Abscission (yellowing and dropping) of 
basal leaves is an indication of excessive 
water stress and should generally be 
avoided. 


given that irrigation is such a funda- 
mental aspect of viticulture, it is more 
appropriately discussed in its entirety, 
which I will endeavor to do here. 
Integrated irrigation management 
may be thought of as an interaction of 
three elements: 
A. Irrigation scheduling, 
B. Water status monitoring and, 
C. Irrigation strategy. 
All three components are required 
for proper wine grape irrigation, and 
all will be discussed in this article. 


Irrigation Management 


Monitoring 


Strategy 


A. IRRIGATION SCHEDULING 

Irrigation scheduling is simply the 
practice of deciding how much irriga- 
tion to apply, how often. Blunders in 
irrigation scheduling can be made in 
several fundamental ways, including 
irrigating only on specific days of the 
week, cutting off irrigation during cool 
or cloudy weather, or by waiting for 
the vineyard to show signs of stress 
before pouring on a lake of water. 

Scheduling of irrigation should be 
performed consistently and, to some 
extent, independently of vineyard 
moisture stress symptoms (see Section 
B). Stress symptoms should be used to 
modify irrigation schedules, not to 
determine actual irrigation applications. 


When fo start irrigation 

Irrigation scheduling cannot begin 
until a specific starting date has been 
determined each season. Generally 
speaking, for regions that receive a suf- 
ficient amount (roughly 8 to 10 inches) 
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of dormant season precipitation to fill 
the soil profile to field capacity by early 
spring, we do not wish to begin sched- 
uling irrigation until a_ sufficient 
—*- Bordeaux — 32.7 annual inches amount of water has been extracted 
from the profile. In more arid regions, a 
large irrigation application is com- 
monly applied prior to the time of bud- 
break to “fill” the soil profile to some 
extent, allowing for rapid vine growth 
early on. 

However, it is not advisable to begin 
irrigation scheduling in the spring until 
the vines have extracted sufficient water 
from the soil so that their growth can be 
controlled. Exactly when that state is 
reached will depend on numerous fac- 
tors, including whether or not the soil 
profile is filled to field capacity by winter 
precipitation; soil water-holding capac- 
ity; and presence or absence of cover 
crop. The latter factor will have a tremen- 


—#@—St. Helena — 34.9 annual inches 


Monthly Precipitation (inches) 


Figure |: Rainfall distribution comparison between Bordeaux and St. Helena. Data are 30- dous influence on water depletion rate in 
year averages from each region. the spring, especially if a tall perennial 
grass crop is maintained. 
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There are several ways to determine 
the trigger for irrigation initiation. 
They include: 
¢ Monitoring soil moisture, 
¢ Monitoring shoot elongation rate, and 
¢ Measuring mid-day leaf water 
potential with a pressure chamber (see 
Section B [page 31]). 

Ihave found that the pressure chamber 
is the most useful tool for this purpose. 

A good rule of thumb is to begin the 
irrigation season when mid-day leaf water 
potential reaches -8 to —10 bars. The -8 bar 
end is used for white grapes or blocks that 
are more prone to water stress during the 
season. For most red varieties, —10 bars is 
used. The -8 bar end might also be chosen 
in less vigorous blocks, for which some 
additional shoot elongation is desired. 

Some growers do not wish to invest in 
a pressure chamber. Fortunately, it is not 
absolutely necessary to have a pressure 
chamber in order to determine the irriga- 
tion trigger. Shoot elongation is highly cor- 
related to mid-day leaf water potential 
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(Figure II). Elongation ceases at a mid-day 
leaf water potential of about —9 to —10 bar. 
This provides an opportunity to determine 
the point of initiation at very low cost. 

Mark out about 10 shoots throughout 
each vineyard block and measure the 
shoot lengths weekly. By using a spread- 
sheet to graph the shoot lengths, it will 
become apparent when shoot elongation 
slows down and, eventually, stops. This 
method will take a bit more trial and 
error than using the pressure chamber, 
but it is an acceptable second choice. 

Be careful to look not only at shoot 
elongation rate, but also at the actual 
shoot length. If shoot elongation slows 
down before the shoots have attained 
sufficient length (about four-foot-long 
shoots or 20 to 22 nodes), it is imperative 
that irrigation be initiated to allow for 
continued growth. Once shoots stop 
growing, they will rarely restart unless 
excessive irrigation is applied. 

While I suggest using the pressure 
chamber as a primary tool, the most 
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intelligent method is to use soil moisture, 
shoot length measurement, and pressure 
chamber data together to arrive at this 
critical decision point. 


How much water to apply? 

Irrigation scheduling is like having 
a checking account. Viticulturists need 
to monitor how much is being with- 
drawn (by the vines) against the 
amount that is being deposited (by irri- 
gation). The bank is actually the soil 
matrix, and we want to manage the 
“cash” flow such that we don’t keep 
too much in the (low interest) account, 
while also being careful not to over- 
draw it. 

The analogy to grapevines is that 
water availability in luxurious 
amounts results in excessive vine 
growth, and too little water in the soil 
creates excessive water stress in the 
vines. Mind you, a little water stress 
can be a good thing (regulated deficit 
irrigation, or RDI). This will be dis- 
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Some indicators of excessive water stress are: leaf sun avoidance by folding and tighter 
angle with the petiole (Left), and shrivel of ripening berries (Right). These conditions are to be 
avoided. 


cussed in Section C (May/June 2005 . 
PWV). But first, let’s discuss the 


deposits and withdrawals into our 
soil reserve. 


Measuring water application 

We can account for the amount of 
irrigation applied to a vineyard in sev- 
eral different ways. The important 
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thing is to have the application units 
equivalent to withdrawal units. Tradi- 
tionally, irrigation volume is expressed 
in inches of depth or in acre-inches of 
volume. It is more convenient to 
express drip irrigation amounts in 
terms of gallons per acre or hours of 
application. Since consumptive values 
are usually expressed in depth units, 
we need to convert them to more use- 
ful units: 

1 acre-inch = 27,154 gallons (1) 
To convert from inches to hours: 
hours = (2) 
inches x 27,154 


emitter rate (gph) x emitters per vine 
x vines per acre 
or, from hours to inches: 


inches = (3) 
hours x emitter rate (gph) 
x emitters per vine x vines per acre 


27,154 


Measurement of gallons applied, 
using an inline flow-meter, is probably 
the best method of irrigation application 
tracking. In that case, we would need to 
use the above equations to convert back 
and forth from inches. However, it is gen- 
erally easiest to express irrigation appli- 
cation in terms of hours, since that is how 
we operate in the field. Using hours to 
track irrigation means that we need to 
translate consumption values from 
inches into hours using equation #2. 


Estimating water consumption 

Tracking applied irrigation is easy, 
since we have full control over it. On the 
“debit” side of the ledger, though, is 
water consumption. The best way to 
determine water consumption is the 
“ET” approach. ET is a friendly abbrevia- 
tion for “evapotranspiration,” which is a 
long word that simply means: water that 
evaporates either from the soil (evapora- 
tion) or from the plant (transpiration). 
With drip irrigation, almost all ET comes 
from the vine (because most of the soil 
surface is dry), but we still call it ET. 

ET is highly weather-dependent 
and is increased by solar energy, dry 
air, and windy conditions. Solar energy 
heats up the vine’s leaves and evapora- 
tion of water from leaves serves as a 
cooling mechanism. Wind increases ET 
by stirring up the humid layer of air 
that surrounds each leaf and mixing it 
into the dry surrounding air. 
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Contrary to common belief, cool 
weather does not automatically imply 
low ET, since it is the capacity of the air 
to absorb additional water that most 
closely affects ET and not the air tem- 
perature itself. However, cool air holds 
less water than warm air, so there is 
generally a reduction of ET during cool 
periods, although cool temperatures at 
low relative humidity will still present 
a significant driving force for ET. 

ET can be determined by many 
methods, but the most commonly used 
method is called “reference ET” or ET,. 
Reference ET uses weather-measuring 
equipment to estimate a value of ET for 
a “reference crop” consisting of well- 
watered, mowed grass. For more infor- 
mation on ET,, consult Reference #4. 

Fortunately ET, is readily available 
on a daily basis from many sources. In 
California, the CIMIS (California 
Irrigation Management Information 
System) is available at no cost (aside 
from tax dollars). Daily values can be 
obtained from the CIMIS and the 
UC Davis IPM websites. Use these 
resources to locate the nearest CIMIS sta- 
tion to your vineyard, and then stick 
with the same site consistently. 

Other sources of ET, include private 
weather stations (in your vineyard, if 
you'd like); weather station networks 
run by consultants; newspapers in some 
agricultural communities; and maybe 
even the winery that buys your grapes. 
ET, is reported in inches or millimeters, 
which must be translated into gallons 
per acre or equivalent irrigation hours 
(equations #1 and #2 above) to match our 
accounting for applied irrigation. 

But obviously we’re not growing 
grass. We need to convert ET, of the 
grass crop to grapevine ET, referred to 
generically as crop ET, or ET,. To get 
ET, values from ET, values, we mullti- 
ply ET, by a “fudge factor” called the 


“crop coefficient,” K.. 


ET. = ETg x Ke (4) 

As grapevines are planted in rows 
and are more water-thrifty than 
grasses, the crop coefficient is always 
less than 1.0 (some fraction of full ET,). 
Unfortunately, the crop coefficient is 
not a fixed number, and it is dependent 
mostly on vine size (or leaf area index). 
Since the leaf area index of a vineyard 
changes with time of year and trellis 


type, site vigor, row width, etc., K, is 
not a very easy term to pin down. 

The good news is that, after years of 
research into obtaining accurate crop 
coefficients, I’ve concluded that consis- 
tency is more important than accuracy 
when determining ET. The reason for 
this is that we can think of ET, as an 
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index, like the Dow Jones Industrial 
Average and S&P500 are to the stock 
market. We can raise or lower a second 
fudge factor (the management coeffi- 
cient) in reaction to observations of 
vineyard water status (Section B) to 
compensate for errors and for vineyard 
management strategy. 
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Whatever model you use for K,, stick 
with it year after year. Previously-pub- 
lished crop coefficients for grapes were 
determined for rather bushy California 
sprawl vineyards in the Central Valley 
and are, therefore, too high for the 
thriftier winegrape canopies that cur- 
rently exist throughout the state.° 

I have done some experimentation 
using direct methods of measuring 
vineyard ET and have found that K, 
values of our vineyards are roughly 
75% of earlier published values. Our 
K, estimates are very similar to those 
determined by Larry Williams (University 
of California), so I recommend using 
his model for K,.° 

The discrepancy in crop coefficient 
values has, in my opinion, generated 
some confusion regarding desirable 
deficit irrigation levels for winegrape 


vineyards. While published results _ 


stating that deficit irrigation treatments 
of 60% of full ET, have proven to pro- 
duce desirable wine quality, we must 
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be diligent in determining what crop 
coefficient model they were using. 

If they were using “traditional” crop 
coefficient values, their ET, was likely 
overestimated. That means that their 
60% of full ET, could actually translate 
into about 80%, using the new crop 
coefficient model. A grower who 
makes the error of applying 60% of full 
ET, using the new crop coefficients 
might overstress the vineyard. 

Some growers who have been using 
the old K, model do not wish to switch to 
the new, lower values since that would 
change their management factors. That is 
fine, as long as they remember they’re on 
the old model when contemplating 
modification of their irrigation strategy 
based on more recently published 
research. Again, consistency is more 
important than accuracy, and what has 
been working for a grower in the past 
should continue to work in the future. 

To aid in implementing an irrigation 
strategy, another factor, the manage- 
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ment factor (K,,,), is used in addition to 
K,. Our ET equation now becomes: 


|, = ET, x Ke x Km (5) 


I, is irrigation to be applied in units 
of inches (or whatever units ET, is in). 
The K,, value is chosen to reflect the 
percentage of ET, that is to be applied 
(80% of ET, equals a K,, of 0.8). Km can 
be changed at veraison for pre- or post- 
veraison deficit strategy. 

Any errors in ET estimates can be 
absorbed into the K,, since it is set 
arbitrarily and experimentally. It is 
very important that records be kept 
from year to year so that the K,, 
value can generate a consistent ET- 
based schedule. 

To make scheduling easier, crop 
coefficient and management coefficient 
values can be embedded in a spread- 
sheet or database irrigation scheduling 
program. Then, the only inputs needed 
on a daily basis are ET, and hours irri- 
gated. Irrigation requirements are 
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determined by subtracting hours irri- 
gated from the hours of ET... 

One does not need to go back to the 
beginning of the irrigation season to 
determine how much to irrigate the next 
day or week. It is sufficient to use 


1.2 
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between one and two weeks of irriga- 
tion and ET, history (using a sum of ET, 
and a sum of irrigation hours over that 
same time period). For those who do not 
wish to create their own computer- 
based scheduling system, there are sev- 
eral references for irrigation scheduling 


0.4 


0.2 


software on the CIMIS web site. 


How often to irrigate 

While the most critical (and difficult) 
part of irrigation scheduling is determin- 
ing the irrigation quantity required, it is 
also important to know how often irriga- 
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tion should be applied (irrigation fre- 
quency). In other words, if a ET, model 
indicates that 18 hours are needed in one 
week, do we apply three six-hour sets, two 
nine-hour sets, or a single 18-hour set? bores 


Figure II: Shoot tip elongation rate plotted against midday leaf water potential. 
Measurements were taken in 2003 in Sonoma County vineyards for three varieties (Merlot, 

Cabernet Sauvignon, and Pinot Gris). Regression line indicates a strong relationship between 
shoot elongation and midday leaf water potential, with elongation ceasing at about -10 to -11 
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Figure | 


Figure Ill: Shoot tip ratings of vine water status. Fig. Ill-1: Active shoot growth; tendrils reach past growing tip; basal tendrils turgid; Leaf Water 
Potential (LWP) > -8 bars. Fig. III-2: Slowing shoot growth; tendrils even with growing tip; basal tendrils turgid; LWP -9 to -11 bars. Fig. IlI-3: 
Ceased shoot growth; leaves extend past growing tip; basal tendrils turgid to slightly droopy; LWP -12 to -13 bars. Fig. Ill-4: Dead or missing 
shoot tip; basal tendrils droopy or falling off; leaf-petiole angle becomes smaller; LWP -14 to -15 bars. 


While water use (ET) is controlled 
by the vine and weather conditions, 
irrigation application is limited by soil 
properties. Selection of irrigation dura- 
tion and frequency is highly dependent 


Soil texture plays a large part in soil 
water-holding capacity, as does soil 
(and rooting) depth. Generally speak- 
ing, sandy soils have low water-hold- 
ing capacity per foot of depth, while 


holding capacity. Given any require- 
ment for irrigation, soils with low 
water-holding capacity will have to be 
irrigated with lower volumes more 
frequently than soils with high water- 


on soil water-holding capacity. 


clay and loam soils have high water- 


holding capacity (which 
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irrigated with greater volumes less 
frequently). 

Irrigating with a volume beyond the 
water-holding capacity of a soil will 
waste water through percolation below 
the root zone or through run-off. 
Approximate values of water-holding 
capacity can be found in references,’ but 
with drip irrigation, it is difficult to deter- 
mine how much soil volume is wetted, 
since water is applied from a point source 
and not uniformly across the surface. 

Some irrigation scheduling systems 
use a soil-water content approach to 
trigger each irrigation event, but with 
drip irrigated vineyards at Gallo of 
Sonoma, we have found this approach 
to be difficult and unnecessary with 
drip-irrigated vineyards. However, the 
soil-water content approach more 
directly addresses the issue of irriga- 
tion frequency, as irrigation events are 
triggered by soil-moisture content levels. 

A better method is to monitor mid- 
day leaf water potential with a pres- 
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sure chamber daily, following an irri- 
gation event. Examine both weak and 
stronger sections of a vineyard to see if 
vines are becoming temporarily 
stressed between irrigation events in 
weaker areas. If so, reduce the time 
between irrigations a day or two while 
cutting back on the volume accord- 
ingly. 

It becomes less important to monitor 
soil-moisture profiles and/or day-to-day 
vine water status once a good feeling for 
the irrigation constraints is obtained. 


Irrigation efficiency and uniformity 

Irrigation duration and frequency 
directly influence application effi- 
ciency and, in the case of hillside vine- 
yards, application uniformity. There is 
frequently confusion over the two 
terms: uniformity and efficiency. They 
are not synonymous. 

Uniformity refers to the equal distribu- 
tion of irrigation volume throughout a 
vineyard being irrigated. In other words, if 
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application uniformity is perfect, all vines 
would receive the same volume of water. 
On the other hand, efficiency refers to 
the amount of applied water that is avail- 
able for uptake by vines. If efficiency is 
perfect, all water applied during each irri- 
gation event will be available for uptake. 
In reality, it is not possible to achieve 
perfect uniformity or perfect efficiency. 
But we need to be aware of these factors 
so that we can maximize them. 
Application nonuniformity is com- 
mon in hillside vineyards due to 
delays in system filling at startup and 
system drainage at shutdown. It can 
also arise from variation in emitter dis- 
charge rates due to pressure differ- 
ences and/or clogging, although good 
system design and maintenance 
should minimize that problem. (Refer 
to Reference #1 and #3 for more infor- 
mation on system design influence on 
irrigation uniformity). 
In order to maximize uniformity, irri- 
gation should be held off until the 
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required application is of sufficient dura- 
tion (six to eight hours), that the fill and 
drain times of the system are only a small 
percentage of the total irrigation duration. 

Application efficiency is defined as the 
percentage of applied water that is avail- 
able for vine uptake. While efficiency is 
reduced by evaporation from the soil sur- 


face, this loss is minor with drip irriga- 
tion. The primary cause for reduced effi- 
ciency is loss due to runoff and/or deep 
percolation below the root zone. 


Soil can be thought of as a sponge 
Applying water faster than it can be 
absorbed results in surface runoff. As 
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the soil becomes saturated at deeper 
and deeper levels during an irrigation 
application, its infiltration rate 
decreases, potentially resulting in 
water runoff from the target location. 
Additionally, applying more water 
than the soil column can hold in its 
pores results in deep percolation like 
seepage out of the bottom of a satu- 
rated sponge. 

Water that percolates below the root 
zone can move laterally below the 
ground (especially on hillsides), result- 
ing in areas deficient in water and 
areas with surplus water. This wastes 
water and can result in groundwater 
contamination, especially with regard 
to nitrates that move readily down the 
soil profile. Furthermore, the differen- 
tial quantities of water at the top ver- 
sus the bottom of the hills will increase 
nonuniformity of vine growth. 

As for irrigation efficiency, vineyard 
and soil spatial variability must be con- 
sidered. Weak areas in vineyards are 
often caused by gravel or sand streaks, 
or by shallow soils on hilltops, or other 
changes in soil texture or depth such as 
those that occur during land develop- 
ment. The weakest or shallowest soils 
need to be focused on when determin- 
ing the maximum irrigation duration, 
since any irrigation beyond what can 
be held in the weak zone may result in 
vineyard nonuniformity. 

A common mistake is to apply more 
water to weak areas by adding extra 
emitters. However, weaker areas of a 
vineyard actually consume less water 
than stronger areas due to less foliage 
being present, so extra watering does not 
make sense. 

Our goal is to produce and maintain 
vineyards of uniform vine size, so we 
need to apply the same amount of 
water throughout the vineyard, regard- 
less of soil water-holding capacity. 

The the best way to manage around 
variability is to irrigate so that the 
regions of low water-holding capacity 
are not irrigated beyond what they can 
hold. This can be accomplished by irri- 
gating with shorter, more frequent irri- 
gation events that maintain more con- 
sistent moisture availability in the 
weak soil areas while providing the 
same quantity of irrigation to the entire 
field. 
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In general, longer, less frequent irri- 
gation events will reduce irrigation 
efficiency, while increasing application 
uniformity. This contrasts with shorter, 
more frequent irrigation events that 
increase irrigation efficiency while 
decreasing application uniformity. 

When using drip irrigation, it is 
important not to extend the duration 
between irrigation events too long, no 
matter what the goals are for deficit irri- 
gation (see Section C). After winter rain- 
fall is depleted and the remaining soil 
water comes from irrigation, there is only 
a small water reservoir available to each 
vine, and ready water-availability during 
periods of hot weather is crucial to pro- 
tect vines against heat damage. 

It is difficult to state, as a rule of 
thumb, how long is “too long” between 
irrigation events, as it is highly depen- 
dent on soil characteristics. “Too long” 
could range from a couple of days to a 
couple of weeks. Use soil moisture 
probes or, as discussed earlier, pressure 
chamber measurements to evaluate the 
drying cycle between irrigation events 
and learn about your vineyard. 

Changing weather patterns are 
common in coastal grapegrowing 
regions, and cool weather should not 
be seen as an excuse to cut back on 
water. Remember that water consump- 
tion is determined less by temperature 
than by humidity, sunlight, and wind. 
Keep to your ET, model even during 
cool weather or you will be caught 
short during the heat wave that follows! 


B. MONITORING VINEYARD WATER STATUS 

Irrigating without monitoring vine- 
yard water status is like driving a car 
blindfolded. That analogy may be 
tired, but it’s very fitting. In irrigation 
scheduling, our best efforts at deter- 
mining water consumption through 
ET, are still an approximation. We 
need to watch the vineyard to deter- 
mine its response so we can make cor- 
rections, if necessary, during the season 
and in seasons to follow. 

While many years of experience will 
allow a vineyard manager to expend 
less effort on vineyard water status 
monitoring, some monitoring will 
always benefit vineyard health and sup- 
port an irrigation strategy (see Section C, 
May/June 2005 PWV). 


Soil moisture monitoring is a tradi- 
tional way to measure water status of 
agricultural systems. But in most agri- 
cultural applications, the soil moisture 
is maintained close to field capacity. By 
contrast, in winegrape growing we do 
not always want to maintain a high 
water status of vines (see Section C). 
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Furthermore, in drip-irrigated vine- 
yards, the wetted soil volume is usu- 
ally discontinuous and, as a result, 
there is great potential for measure- 
ment uncertainty, depending on loca- 
tion of the sensor with respect to emit- 
ter position, not to mention the 
variability in soil properties through- 
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out any vineyard block. Consequently, 
it is generally advantageous to monitor 
the vines rather than the soil. 

Hence, this discussion will focus 
primarily on vine monitoring using 
instruments and visual assessments. 
But first, a few points about soil mois- 
ture methodology. 


) 
MARCH/APRIL 2005 PW 


Soil moisture measurement does 
have its place in drip irrigation sys- 
tems. It can be used early in the season 
after winter rainfall has uniformly wet- 
ted the soil profile. That is probably the 
single most useful time of the season 
for soil moisture monitoring. Irrigation 
initiation decisions can be based on 
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waiting for soil moisture levels (either 
water content or water potential) to 
reach a specified threshold after being 
depleted from winter rainfall storage. 

In regions where the soil profile is not 
completely filled by winter rainfall, as on 
the north coast of California, soil mois- 
ture monitoring is useful in gauging 
when to commence irrigation or how 
much irrigation is needed to refill the soil 
profile by budbreak. But remember that 
once drip irrigation has begun, the read- 
out of the instrument no longer repre- 
sents the entire horizontal extent of the 
root zone of the vineyard. 

Instruments that measure soil water 
content include the Neutron Probe, 
Time-Domain Reflectometry (TDR), and 
Capacitance (dielectric) Probes. For mea- 
suring soil water potential (suction pres- 
sure), soil-moisture blocks and tensiome- 
ters are available. All of these 
instruments have some associated error. 
It is best to consider these measurements 
as site-specific — each site should be 
“calibrated” independently. This is yet 
another strike against soil-moisture mea- 
surement. For more discussion about 
soil-moisture monitoring methods, con- 
sult references #2 and #4. 


Vine water status monitoring 

There is no better indicator of how 
your vineyard is doing than the vines 
themselves. I’ve found that the pres- 
sure chamber is, by far, the preferable 
method for monitoring vine water status. 

A pressure chamber (also called “pres- 
sure bomb”) should be available to most 
winegrape growers, either owned or 
through a service. The pressure chamber 
is a portable, relatively low-tech and low- 
cost instrument that measures water 
potential of the vine at the location it is 
sampled (usually the mid-shoot leaves). 

What is water potential? To under- 
stand it, you must first understand that 
water is not pushed through the vine, 
but is sucked through the vine. Suction 
arises in the leaves, where liquid phase 
water evaporates. Recalling the discus- 
sion about ET, the dryer the air sur- 
rounding the leaves, the greater the 
evaporation rate is. The water suction 
force is transferred throughout the vine 
that, in effect, has a continuous column 
of water from roots to the leaves 
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through the xylem, or water-conduct- 
ing vessels. 

Soil holds onto water like a sponge 
and, as happens with a sponge, it is more 
difficult to extract water as the soil 
becomes dryer. Hence, there is a tug-of- 
war between the soil and the atmosphere, 
with the vine stuck in between like the 
rope. So, the dryer the soil becomes 
and/or greater the “evaporative 
demand” of the air becomes, the stronger 
the suction on the water column will be. 

Suction can be expressed in units of 
pressure. Actually, negative values are used 
because suction is synonymous with nega- 
tive pressure. Commonly, water potential is 
expressed in units of bars (1 bar is approxi- 
mately equal to one atmosphere). 

In scientific journals, Megapascals 
(MPa) are most commonly used. Don’t 
let that throw you off; to get bars from 
Megapascals, just multiply by 10. It is 
even more common for people to leave 
off the negative sign from the bars in 
casual conversation. That is technically 


incorrect but since everyone does it, it 
is acceptable. Larry Williams provided 
a good overview of the pressure cham- 
ber in a previous PWV text.® 

The beauty of the pressure chamber is 
that it is easy to learn, requires no power 
source, and is portable. Just mount it to 
an ATV and take it where you want to go. 
Measurement is made by sampling — 
cutting off — an exposed, fully expanded 
leaf. Before sampling, though, it is impor- 
tant to enclose the leaf blade in a plastic 
sandwich bag immediately before it is 
removed. This crucial step is often disre- 
garded, and can create substantial mea- 
surement error if not done. 

A leaf is cut off with a razor blade 
and placed in the chamber, bag and all, 
with the cut end exposed. The chamber 
is slowly pressurized until the petiole 
sap just reaches the cut surface. If done 
correctly, the pressure in the chamber 
that is read off the gauge is equal to the 
suction that was in the xylem vessels 
before the leaf was removed. It takes 
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some practice, but it is a skill that can be 
learned by almost anyone. 

Measurements should ideally be 
taken about mid-day. I have found, how- 
ever, that the hours of noon to 3:00 work 
well for reliable readings. The main thing 
is to do it — and do it regularly. 

It is difficult to make general specifica- 
tions about interpretation of water poten- 
tial measurements, although strategies 
will be discussed in Section C. As a general 
guideline, the following may be used: 


No stress 

Mild stress 
Moderate stress 
High stress 
Severe stress 


Greater than —-10 Bars 
—10 to -12 Bars 
—12 to -14 Bars 


—14 to -16 Bars 
Less than -16 Bars 


Remember that since these are neg- 
ative numbers, “greater than” means 
“less negative than” and “less than” 
means “more negative than.” 

While the pressure chamber is an 
easy-to-use instrument, there are a few 
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caveats required for accurate measure- 
ment, not the least of which is making 
sure to bag the leaf on the vine before 
removal. Vine water status is likely to 
vary considerably throughout a vineyard 
block. Be sure to sample numerous loca- 
tions within a vineyard to get either a 
composite value for the block or to map 
out zones of similar water status. 

As a rule of thumb, sample at least one 
location per acre for very small blocks (less 
than five acres) down to one location per 
five acres for larger blocks (about 100 
acres). At each location, take measure- 
ments on two leaves. If they are within 1 
bar of each other, log the average and 
move on to the next site. If not, take a third 
measurement. If there seems to be an out- 
lier that differs more than 2 bars from the 
other two, discard that measurement. 

Refrain from making measurements 
on abnormally hot and dry (or windy) 
days, when even well-irrigated vines 
will produce measurements that sug- 
gest they are stressed. Conversely, 
measurements taken on cloudy or foggy 
days will give meaningless values. 

At Gallo of Sonoma, we generally 
wait at least one hour after the fog lifts 
to begin pressure chamber measure- 
ments and do not take readings when 
it is even partly cloudy. 

Finally, realize that water potential 
is a measurement of the suction force 
in the vine. Vines have built-in drought 
resistance whereby they close their 
stomatal pores in the leaves when 
water stress is imminent. Water flow 
decreases when stomatal closure 
occurs and that tends to decrease the 
suction force. This situation could be 
misread as a non-stressed condition. 

Measuring stomatal conductance 
requires the use of an instrument called 
a porometer, which is a fantastic tool 
but hardly practical for a grower. I sug- 
gest, to avoid misreading a highly 
stressed condition, that frequent (at 
least weekly) pressure chamber mea- 
surements be made in addition to care- 
ful attention to visual symptoms. 


Visual water status assessment 
The second vine-monitoring instru- 
ment is located between and in front of 
your ears. Visual symptoms of water 
status are reliable and cost nothing 


Continued on page 79 
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BARREL STORAGE ALTERNATIVES (§< 


Henry Work 


fter experimenting 

with prototypes of barrel 

racks made from plywood, 

timbers, and plastic, Gary 
Workman, (now director of wine pro- 
duction services at Robert Mondavi 
Winery, Oakville, CA) designed the first 
prototype of a forkliftable steel barrel 
rack 30 years ago. Prior to the racks 
made to Workman’s design, there was 
no real innovation in wine barrel stor- 
age; barrels were stored on stationary 
racks or stacked pyramid-style. 

Several manufacturers have essen- 
tially duplicated the basic portable 
steel barrel rack design, while imple- 
menting modifications and manufac- 
turing techniques to make racks more 
practical, durable, and aesthetically 
pleasing to wineries. 

Portable steel barrel racks evolved 
out of the demand to process increas- 
ing numbers of barrels, as wineries 
shifted from ageing in large wooden 
tanks to smaller cooperage, and from 
the desire for increased flexibility over 
what pyramid-stacks or stationary 
storage racks provided. 

As these transformations occurred, 
wineries had to decide whether to 


Henry Work has been in the cooperage 
industry for 26 years, serving in positions at 
Barrel Builders in Napa Valley and as gen- 
eral manager of Canton Cooperage in Ken- 
tucky. He currently consults for wineries on 
issues of cooperage and winery management. 


wine 


_ barr el 
racks | 


<a 


move barrels to process- 
ing stations, for filling, empty- 

ing, and washing, or to process the 
wine in barrel stacks. These decisions 
have shaped the cellar organization 
and production facilities of many 
wineries. 

Changes in rack design are limited by 
constraints in the existing washing, fill- 
ing, and associated conveyor systems. 
Further changes in these processes may 
someday prompt new rack designs. 

With at least 10 brands of barrel stor- 
age systems available (see list at end of 
text), winemakers have many unique 
choices to meet particular needs. Racks 
are configured in a range of styles — 
from simple chock-like systems to the 
ubiquitous two-barrel and four-barrel 
square-tube racks to new rack-on-rack 
systems and, finally, to elaborate, semi- 
permanent modular systems holding 
individual barrels on wheels. 

Portable steel barrel racks are now 
designed for almost any barrel style. 
Larger openings between barrels allow 
for topping and racking in place, and 
four-barrel racks boost productivity in 
large wineries. This article will exam- 
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Gary Workman ’s first 
barrel rack design. 


ine the attributes of the various avail- 
able style(s) to help choose the right 
racks for your operation. 

Storage systems have been designed 
to meet generic winery needs of 
improving productivity, reducing the 
need to lift barrels, improving barrel 
access, and flexible stacking. The cur- 
rent systems can be subdivided to fork- 
liftable models and modular systems. 


Forkliftable barrel racks 

Two-barrel, portable steel barrel 
racks have become very popular in 
many U.S. wineries. The original racks 
were designed for 225-liter barrels, but 
over the years, other sizes, capable of 
accommodating small kegs to pun- 
cheons, have been built to meet partic- 
ular needs of a winery. 

While early racks had only a few 
inches of vertical space between bar- 
rels to minimize the height of a stack, 
models are now available with seven 
inches of space between the top of one 
barrel and bottom of another. This 
allows for filling, topping, and clean- 


BarrelMaster rack system for two barrels 


ing. Most models now have double 
crossbars for extra strength, are pow- 
der-coated, and are available from at 
least six manufacturers (Acufab, G.W. 
Kent, Quality Racks, Titan-Rack, 
Topco, and Western Square). 


As the majority of two-barrel racks © 


are based upon the same design and 
size, the differences between them are 
subtle. These differences include: 
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e Size of forklift opening, 

e Supporting cradle design and how 
much surface area supports the barrels, 
¢ Crossbars and whether the rack can 
be pallet-jacked from the side. 

Options in the supporting cradle 
design include: the “eastern” saddle 
(most common for two-barrel racks), 
and “western” saddle (common on 
four-barrel racks), which creates a 
somewhat springy stack that allows 
barrels to settle into place, available 
from Topco or Western Square. Topco 
also offers a TopChock® saddle. 
Choices from G.W. Kent include a 
block saddle and the V-shape saddle. 

Several manufacturers, including 
Titan-Rack, Topco, and Western 
Square, offer a similar rack for four bar- 
rels. But a winery needs more aisle 
space, a large forklift capable of lifting 
10,000 pounds, and about 3,000 barrels 
to make efficient use of this style. 

Lining up barrels on racks, especially 
into six-high stacks, takes a good bit of 
skill. To help this problem, two rack com- 


Serving the Wine Country 


Since 1979 


 Civit ENGINEERING 


“* PLANNING & USE PERMIT PROCESSING 


> Site & UTILITIES ENGINEERING 


+ WASTEWATER MANAGEMENT SYSTEMS 


“* EROSION CONTROL PLANS 


> WATER RIGHTS & RESERVOIR ENGINEERING 


** ROADWAY GRADING & DRAINAGE PLANS 


+ TOPOGRAPHIC & BOUNDARY SURVEYS 


panies from Australia (RGB and Barrel 
Master) and one from Spain (Sagarte) 
offer, through American distributors, 
racks that stack on top of each other 
(rack-on-rack) instead of rack on barrel. 
(Note: Sagarte is a new entry into the 
US. rack market and was analyzed by 
the author only through website photos.) 

A big advantage to these racks is in 
eliminating the need to match barrel sizes, 
both on an individual rack and within a 
stack. Commenting on the forklift dri- 
ver’s skill required to stack barrels evenly 
on conventional racks, Cameron Vawter, 
assistant winemaker at Diamond Oaks 
(Oakville, CA) notes that new rack-on- 
rack systems are “idiot proof,” because 
stacking racks upon one another is easier 
than stacking racks onto barrels. 

The Barrel Master and RGB rack-on- 
rack systems combine the advantages 
of conventional racks with a more 
modular system. However, both 
Vawter and Cameron Frey, associate 
winemaker at Ramey Wine Cellars 
(Healdsburg, CA), note the difficulty of 
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Rack Producers and Distributors 


Rack Brand 


Acufab 
Barrel Master 


GW Kent 

OXOline — distributed by SJC Marketing 
ORS — Quality Rack Systems 

RGB — distributed by Holt of CA 

Sagarte — distributed by Rich Xiberta USA 
Titan-Rack 

Topco, Inc. 

Western Square 

Vingenuity barrel safety systems 


Website/Contact 


www.acufab.com 


www.jfallandaust.com.au and 
www.kelvincooperage.com 


www.gwkent.com 
www.stackbarrels.com 
www.qualityracks.com 
www.winebarrelracks.info 
www.xiberta.com 
www.titanrack.com 
www.topcoproducts.com 
www.westernsquare.com 
www.vingenuity.net 


moving barrels in and out of the racks 
with forklift forks due to permanent 
upright corner bars. 

Rack-on-rack systems require about 
the same footprint as conventional 


racks, but need wooden shoring or | 


optional side-fork pockets to pallet- 
jack from the side. 


An equally important issue is storage 
of the racks when not in use. In general, 
two-barrel racks store compactly, but 
require manual stacking or expert forklift 
driving to alternate the orientation. The 
new rack-on-rack systems are also stack- 
able. Sagarte is the most compact but 
requires removing vertical members. 
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Modular racks 

When using racks, wineries use vari- 
ous combinations of two approaches: pro- 
cessing the wine while the barrels are 
stacked on racks or unstacking barrels for 
any activity. Comparing the efficiency of 
these two systems is beyond the scope of 
this article, but there is something to be 
said for a modular rack system where 
each barrel can have individual attention. 
Two modular systems attempt to address 
this by supporting each barrel on wheels 
for easy rotation — OXO and Sagarte. 

With the OXO Line and Sagarte semi- 
permanent, modular systems, each bar- 
rel is isolated on wheels within the 
framework. This enables winery work- 
ers to do much or all of the work, includ- 
ing lees stirring and cleaning, in place. 
The systems are assembled in place, but 
do not have to be attached to the floor or 
walls. Barrels can also be put on wheels 
with both the Barrel Master and Sagarte 
rack-on-rack systems. 

Ivo Jeramaz, vice-president of vine- 
yards and production at Grgich Hills 
Cellar (Rutherford, CA), has more than 
700 barrels on the OXO system. He likes 
the fact that, with each barrel supported 
on its own wheels, the lees may be “stirred 
gently without oxidation caused by open- 
ing the bung to insert a stirring wand.” 

Barrels of Grgich Hills Chardonnay 
are rotated 180°, and the lees, now at 
the “top” of the barrel, are allowed to 
gently resettle to the “bottom.” This is 
done twice each week. In blind tastings 
of Chardonnay that has been stirred 
with a wand compared to that made by 
rotating the barrels, Jeramaz prefers 
wine from the rotated barrels. “It has 
less oxygenation and tastes fresher,” he 
explains. 

Jeramaz has set each two assemblies 
of the OXO racks 48 inches apart to 
allow removal of individual barrels. 
With the help of small stepladders and 
catwalks that are placed at the top of 
the third barrel level, every barrel can 
be processed in-place. The Moog sys- 
tem is used for washing barrels in 
place, which Jeramaz reports thor- 
oughly removes tartrates from barrels. 
This leaves just a few milliliters of 
water which can be easily dumped out 
by rotating the barrel. 

For winemakers and cellar masters 
who prefer pyramid stacks, Topco and 
Western Square offer a steel cradle that 
is potentially safer than wooden 
chocks in an earthquake. 
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easier to handle. The Topchock is 
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Vingenuity barrel safety system includes 
Cradle Extender (white clip-on devices 
attached to cradles of rack above), to keep 
barrels from rolling out of supporting rack- 
cradles. Rack Positioning System (brown 
nail-on devices on top of barrel) attaches to 
top and bottom of barrel to ensure 
vertically-straight stacks, and improved 
resistance against rack sliding, walking 
during an earthquake or aggressive barrel 
handling. 


Organizing by barrel lots 
While barrels from most cooperages 

are fairly standard in size, mixing 

brands poses a constant problem for 


cellar workers. This is especially true 
on two-barrel racks and, to some 
extent, on four-barrel racks. Even a bar- 
rel only a few millimeters in diameter 
larger or smaller than its rack mate can 
throw a whole stack off a vertical axis. 

The idea of containing a barrel 
within its own rack has appeal for 
some winemakers, especially those 
working with numerous barrel brands 
for the same wine or wine lot. Vawter 
and Frey have “trialed” the rack-on- 
rack styles and note that, because of the 
rack-on-rack configuration, differences 
in size between barrels become negligi- 
ble. These rack-on-rack systems and 
the modular systems support each bar- 
rel independent of other barrels. 

While initiated by Topco, several 
companies now offer racks in various 
colors in order to differentiate between 
barrel lots or to coordinate a client’s bar- 
rels in a custom crush facility. But 
Vawter doesn’t like dark colors, because 
forklift drivers have complained of diffi- 
culty seeing them in a densely stacked 
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cellar where overhead lighting is some- 
times obscured. Forklifts should be 
equipped with lights for just this reason. 
Forklifts at Diamond Oaks have a third 
adjustable light to assist operators. 

How to store a single barrel of wine? 
Titan-Rack, Topco, and Western Square 
offer an add-on cradle that fits in the mid- 
dle of a rack between the welded cradles, 
allowing a single barrel to remain station- 
ary as the rack is maneuvered into posi- 
tion on top of a stack. Topco offers a 
“Howdah” rack for a single barrel that 
resembles an Indian Elephant saddle. 

Rack-on-rack systems can hold one 
barrel. Other rack modifications hold win- 
ery supplies, such as a topping tank, and 
can be stored on top of barrel stacks in a 
small winery where space is at a premium. 


Organization by weight 

Many wineries purchase thin-stave 
(21 to 22 mm) barrels to aid in wine 
maturation. The barrels are a spin-off 
of the Chateau style of Bordeaux bar- 
rel, which was intended to remain 
within a winery and be stacked only 
two- or three-high at the most. 

The transport barrel (27 to 28 mm 
thick staves) is a sturdier cousin to the 
thin-stave barrel. While also not specifi- 
cally designed for barrel racks, it can 
withstand the weight pressures of taller 
(six-high) stacks. In any rack-on-barrel 
system, thin-stave barrels should never 
be on the bottom with full barrels above. 

Thin-stave barrels should not be 
stacked six-high full of wine or rotated 
45 degrees when stacked. The rationale 
for this precaution is that the pressure on 
a rotated, thin-stave barrel on the bot- 
tom of a stack can cause the head boards 
to shift, resulting in a leak. These recom- 
mendations also apply to barrels that 
have been shaved and to those with 
grooved staves. Rack-on-rack and mod- 
ular systems negate these concerns. 


Organization — access to barrels 
Before the general use of barrel racks, 
when barrels were stacked in pyramids, 
the philosophy was to bring the work to 
the barrels. This approach came with the 
inherent limitations of cleaning in-place 
and the difficulty of pulling a leaking 
barrel for repair. Racks changed that, 
allowing barrels to be brought to clean- 
ing and filling stations, thus affording 
easy access to any barrel with a problem. 
Ultimately, if you find you are not 
inclined to forklift barrels down out of 
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stacks for processing, then perhaps you 
should consider modular systems that 
allow access to barrels in the stacks. You 
can also reorganize portable steel barrel 
racks or rack-on-rack stack spacing to 
allow room for a tall, narrow ladder to 
provide the same access. (Contact 
Western Square for information about 
Stokes Ladders.) 

Two considerations for spacing are the 
slope of the floor and the space available 
between stacks. When possible, orient the 
long length of the rack with the slope of 
the floor. Where the slope is excessive (as 
often happens in facilities that were built 
for operations other than wineries) and 
stacks tilt out of vertical, racks can be fab- 
ricated to compensate for the angle. 

For restrictive cellar situations — 
such as an excessively sloped floor — 
or when frequent access to barrels is 
needed but forklifting them down and 
back takes too much time, consider 
increasing the space between stacks to 
allow access by movable ladders. This 
could be a safer alternative, with possi- 


Entire unit is portable, with 

corking machine and model 

“Tivoli” linear gravity filling 

machine, with four spouts 

complete with electronic float. 

* Operation: Pneumatic 

* Weight: 72 KG 

* Overall dimensions: 
520x4000x1800 mm 

¢ Hourly Production: 500—600/hour 


Manufactured entirely in AISI 304 
stainless steel. The corking head is 
equipped with four ground-lapped 


Filling/Corking Machines 


ble savings of gas and reduced forklift 
wear-and-tear achieved as well. 


Safety — operations 
and earthquakes 

Josh Marrow, president of Vingenuity 
Inc. (San Francisco, CA), has extensively 
researched damage in wineries caused by 
earthquakes for almost 10 years. His most 
recent report, “Lessons learned on the fault- 
line” (May/June 2004 PWV), summarized 
many of his findings following the 
December 2003 San Simeon earthquake 
that damaged some Central Coast wineries. 

Marrow documented actual earth- 
quake performance and correlated it 
with the results of his research. Based 
on the results, he developed several 
rack attachments that minimize barrel 
and rack movement during an earth- 
quake, incorporating enhancements to 
the basic barrel-on-rack design. His 
wine industry-supported research 
resulted in many recommendations for 
safer winery operations in general and 
specifically for earthquake safety. 


jaws. Synthetic or natural corks 


allow continuous cork feed. 
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NAPA FERMENTATION SUPPLIES 
P.O. Box 5839, Napa, CA 94581 
575 Third St., Bldg. A, Napa, CA 94559 
(707) 255-6372 Fax (707) 255-6462 
www.napafermentation.com 


with 22, 24, 26 may be used, and machine can be equipped 
for corks 28 on request. The cork is inserted rapidly (about 
2 seconds), with a corking pin operated by pneumatic piston, 
to create less pressure on the neck of the bottle. The corking 
machine hopper is equipped with a mechanical agitator to 
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Gamajet/Western Square Barrel Wash System 
utilizes a new Gamgjet Barrel Blaster HD 
cleaning machine and a customized Western 
Square wash rack to provide heavy-duty 
cleaning performance without the need to lift 
barrels. 


Observations from Marrow’s research 
and recent damaging earthquakes estab- 
lished that, under earthquake shaking or 
aggressive handling, barrels can roll out 
of their cradles, and barrels and racks (in 
a stack) are likely to slide and walk atop 
one another, potentially collapsing the 


Put The Natural 
Pop In Their Party! 


Cou 


707.636.2530 


Santa Rosa, California 


info@masilva.com 
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stack. After completing shake table 
research, Marrow worked with numerous 
California wineries to develop add-on 
safety devices (rather than redesign barrel 
racks) to provide inexpensive and corro- 
sion-resistant earthquake and operational 
safety systems. 

To reduce potential barrel damage, 
Vingenuity offers a Cradle Extender™ that 
attaches to rack-cradles providing addi- 
tional height to prevent barrel roll-out, and 
a Rack Positioning System” to align barrels 
and racks in a stack and minimize walking 
or sliding of racks. The two products were 
designed with winery personnel to mini- 
mize any negative impacts on winery oper- 
ations. More than 30 wineries are using 
these safety devices. Marrow previously 
found that strapping or clamping barrels to 
a rack is effective, but not practical. 

A new “Barrel Guard” system to 
improve barrel stability on racks was 
introduced by Western Square in 2005. It 


attaches to the rack and barrel chimes to ~ 


center and hold a barrel in place on the 
rack. 


Flory Dusters apply sulfur thru a 

specially designed fan. This elim- 
inates hot spots in your vineyards. 
The uniform coverage is the result 
of reducing sulfur to a fine dust. 


This provides uniform coverage 
at high or low flow rates. 
Specially coated fan reduces 
sulfur build-up! 


BE A GOOD SULFUR STEWARD. 
Take control. It’s the easy way 
with Flory. 


vi FLORY FIRST? 
Flory. The Quiet Performers! 


P.O. Box 908 / 4737 Toomes Rd., 
Salida, CA 95368 


(209) 545-1167 
Fax: (209) 543-7646 


www.floryindustries.com 
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TAKE CONTROL of 
MILDEW? 


For wineries that stack barrels in pyra- 
mids, a cradle system is available from 
Topco and Western Square. This avoids the 
use of traditional wooden chocks, which 
can slip out during an earthquake. 
However, Jeramaz at Grgich Hills Cellars 
finds cradles difficult to use when lining up 
barrels; he prefers traditional wooden 
chocks. 

Rack manufacturers report they have 
neither designed nor tested for earthquake 
stability. Even though the Central Coast 
wineries of California have been hardest 
hit with earthquakes, many other regions 
of the U.S. and the world are also suscepti- 
ble. Therefore, earthquake stability should 
be an important factor when considering 
barrel rack systems. 


New or refurbished racks 

As racks age, they must eventually be 
replaced. At least one company, Topco, can 
modify and refurbish the viable ones, pro- 
viding cost savings to wineries. Topco has 
a system to abrade and strip the finish, 
check wall thickness (especially for internal 


FLORY D-20 3 PT - High Performance 
Compact Design. 


FLORY TD-20 TOW DUSTER 
with Low Ground Compaction. 


rust) with ultrasound, inspect for other 
damage, and powder-coat the racks, giv- 
ing them new life and appearance. 


Reducing corrosion — 
powder-coated or stainless 

High humidity in wine cellars takes its 
toll on all metal products, and racks are no 
exception. “The sight of peeling paint or the 
powder coat on the racks is really annoy- 
ing,” says Chris Phelps, winemaker at 
Swanson Vineyards (Oakville, CA), echo- 
ing the sentiments of many winemakers. 

Throughout interviews for this article, 
no winemakers specifically mentioned a 
formal, in-house program to inspect barrel 
racks. However, all apparently examine 
their racks sporadically for damage and 
rust. 

Wineries should establish an inspection 
program to monitor racks as they age. 
Inspection issues include accumulated 
damage to racks due to metal fatigue, 
external and internal rusting, and dings 
and dents caused by forklifts. Most rack 
producers date stamp their products, 
which should be helpful to this process. 

In lieu of a formal inspection program, 
one rack producer suggests teaching fork- 
lift drivers and cellar workers to look for 
problems occuring in racks and to mark 
and/or set aside for further inspection any 
rack showing significant signs of wear. 

Environmental factors causing wear 
include: humidity in the cellar, nearness to 
the ocean (salt water is corrosive), forklift 
driver skill, height of the stacks, and how 
many times each rack is moved. 

Winemakers and rack producers indi- 
cate that the life expectancy of the protec- 
tive powder coat finish on a conventional, 
tubular-steel rack is five to seven years. 
This may be extended by Topco’s refur- 
bishing process. 

Given the weight stress, scraping on 
concrete and occasional dings by a fork- 
lift, the powder coating and paint of the 
racks is gradually destroyed. With any 
break in this protective barrier, rusting of 
the metal commences. Occasionally it 
can commence immediately if the 
angles, especially on V-shaped cradles, 
are too sharp to allow complete sealing 
by the powder coating, or if a hole is cre- 
ated in the steel tubing due to careless 
welding in fabrication. 

While structural integrity does not 
seem to be compromised in the early years, 
appearance and cleanability are certainly 
issues as the rust progresses. For these 
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Topco Inc. saddle types: Topchock™ saddle. 
Eliminates powder coating difficulties found 
in other saddles, is stronger and lighter, 
and makes the rack more durable. 


reasons, manufacturers have created 
several alternatives. 

The Barrel Master, RGB, and Sagarte 
are using galvanization as a method to 
minimize rust. Sagarte also coats racks 
in polyester. Whether these coatings 
will be an improvement on powder 
coating remains to be seen. 

Using alternative materials to steel 
is how several companies have 
approached the rust problem. 
Stainless steel racks (Acufab, G.W. 
Kent, Topco, and Western Square), 
should offer years of quality appear- 
ance and life. Having used the G.W. 
Kent stainless (16 gauge steel) racks 
for two years, Karl Wente of Wente 


BERGER et FILS 


The Barrel for Cabernet Sauvignon 


THE MERLOT BARREL 


as 


“Western” saddle, common on 4-barrel 
racks. Creates a somewhat springy stack; 
allows barrels to settle in place. 


Vineyards (Livermore, CA) reports 
good results. 


Cost 

Cost of the racks is a critical issue, 
especially for wineries purchasing them 
in large volume. The recent increase in 
the price of steel (the raw material for 
most racks) has definitely impacted costs. 

The cost of racks should be factored 
into your wine price. A question to con- 
sider is: Can you make better wine with a 
particular style of rack? As noted above, 
Ivo Jeramaz reports an improved taste in 
Grgich Hills Chardonnay as a result of the 
modular system for lees “stirring.” Just as 
many coopers provide winemakers an 
opportunity to pick the right barrels for 


Prench & Amertcar Oak 


FROM SPECIALIZED FAMILY 


1000 Fourth Street Suite 640 ¢ San Rafael CA 94901 © 415 ¢ 457-3955 ¢ Fax 457-0304 
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pales sone 


“Eastern” saddle; most common for 2- 
barrel racks, but used on many others. 


their wine style and price-point, the vari- 
ety of rack designs allows many choices. 

With so many choices, it is difficult to 
decide what system to use for a startup 
winery operation or when making 
changes at an existing winery. The fol- 
lowing outline of alternatives is pro- 
vided to help summarize the various 
choices. Also, visit the manufacturers’ 
web sites and consult with company rep- 
resentatives to obtain current prices and 
exact specifications. 


Conclusion 

Forkliftable and modular barrel racks 
have offered unprecedented improve- 
ments in productivity, while still main- 
taining a high degree of quality associ- 
ated with the use and handling of 


DETAIL 


USED WINE BARREL RACK 


WINE RACK REFURBISHING 


Topco is proud to announce our 
new Pangborn Rotoblast* system, 
which works like sandblasting, only 
better. With this equipment it is 
now possible to refurbish used racks 
by efficiently stripping them to shiny, 
slightly roughened clean metal, 
creating an excellent mechanical 
bonding surface for new powder 
coat. All this, and more, is offered 
at a very reasonable price and 
considerable savings compared to 
replacement cost. 


“Fopco 
Inc. 


DETAIL 


STRIPPED TO BARE METAL 


HOW THE PANGBORN WORKS 


Our Pangborn Rotoblast* wheel 
abrader performs much the same 
task as sandblasting, except, in 
place of sand, super-hard steel 
microballs are hurled by a rapidly 
spinning paddle wheel at about half 
the speed of a 45 automatic bullet 
toward the material to be stripped. 
The entire process is self-contained 
and fully automatic. Not only are 
the racks efficiently stripped, but 
surface roughened as well for 
superior powder coat adhesion. 


We RECYCLE gaa 


| Racks 


: DETAIL 
WITH NEW POWDER COAT 


THREE STEP/PROGES> 


1. Stripping. Each rack to be 
refurbished is stripped of rust and 
old paint, then inspected. 

2. Inspection. Racks in good 
physical condition are recoated. 
Minor non- structural dings, usually 
caused by forklift handling, are 
allowed. A sophisticated ultrasonic 
device is used to spot check for 
internal rust. 


3. Refurbishment. Racks passing 
inspection are powder coated. The 


finished racks look like new. | 


*Pangborn and Rototblast are registered trademarks of the Pangborn Corporation 


We make wine barrel racks — see ad, page 39. 
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Inc. 


We RECYCLE Wine Barrel Racks 


Background. When Topco Inc. began producing barrel racks for 
wineries in 1997, it was evident that these racks had a limited 
service life, primarily due to rust degradation. Although they were 
finished with high-quality powder coat, intrusions caused by denting 
or abrasion allowed metal exposure to the generally corrosive 
winery environment. Typically, after five to seven years of service, 
many racks are unfit for continued service. In addition, it was known 
that many wineries had extensive “boneyards” of damaged or 
obsolete racks which were rusting to perfection. Since then, Topco 
Inc. has searched for a solution. And now we are pleased to 
announce that one has been found. 


Solution. The key to recycling wine barrel racks depended on 
finding an effective, convenient, inexpensive and environmentally 
friendly way to remove rust and old finish material. And now a solution has been found. Topco Inc. is proud to 
announce the installation of a Pangborn Rotoblast* surface preparation system, which works like a sandblaster, only 
better. With the Rotoblast* equipment, racks may be stripped to shiny bare metal in average of two minutes each or 
less. This machine is a self-contained factory. Inside a sealed cabinet, racks are stripped by two streams of high strength 
steel micro-balls, propelled by two large wheels that deliver 700 Ibs./min. at about half the speed of a 45 caliber 
bullet. The racks rotate on a turntable in front of these streams to expose as much surface as possible. A material 
handling system recirculates the media from a trough in the 
bottom of the blast cabinet to a hopper above the slinger 
wheels. Finally, there is a sophisticated separation system 
that removes and captures all unwanted debris and dust. 
In all, this machine is about 22 ft. tall, 24 ft. wide, 15 ft. 
deep, and weighs about 61,000 Ibs. not including 
the10,000 Ibs. of media which it contains. 


The Recycling Program. Although efficient stripping is 
the key to recycling wine barrel racks, an effective recycling 
program is important too. Topco Inc. offers four basic ser- 
vices: Refurbishment, Repair, Re-manufacturing and Removal. 


1. Refurbishment. At customer's order, racks to be refur- 
bished are collected and delivered to us at our expense. 
Racks are then stripped, inspected, and categorized. Those 
found to be in serviceable condition, minor dings allowed, 
will be refinished with new powder coat in customer's choice of color. Any racks that are not suitable for refurbishment 
become Topco Inc. property unless other arrangements are made. Return shipping costs are borne by the customer. 


7 Repair. This service includes all the features and conditions of refurbishment, except that damaged racks will be 
repaired at a flat rate per rack to be determined on a case-by-case basis. 


3. Remanufacturing. This service includes all the features of Refurbishment and Repair, except that racks will be 
modified at a flat rate per rack to be determined on a case-by-case basis. A common example of this type of service is the 
conversion of two crossbar racks to four crossbar racks. 


4. Removal. Topco Inc. will be glad to remove and dispose of any unwanted racks at no cost to the customer. 


974 Griffin Street © Grover Beach, CA 93433 © TOLL FREE 888-473-2005 © FAX 805-473-1536 © email Topcolnc@aol.com 


€uromachines 


vineyard and winery equipment company 


Visit us at www.euromachinesusa.com 


eliable equipment starts 
with our quality product 
line including the EUROPRESS, 
manufactured at our parent 
company in Germany. 


We are the exclusive North 
American distributor of 
BRAUD Grape Harvesters 


Representing quality equipment 
from RAUCH with pumps 
and destemmer-crushers and 
RIEGER custom stainless steel 
tanks to complement our 
full line from harvest, crush, to 
fermentation and storage. 


Dedication to service 
and customer satisfaction 
is our commitment. 


If you are looking for new or 
reconditioned vineyard or winery 
equipment, the team at 
Euro-Machines 
will help find the best equipment 
for your needs. 


For a complete list of 
products and references, 

or parts and service, 
please contact Euro-Machines. 


EURO-MACHINES EAST: 
PO Box 843 
Culpeper, VA 22701 
PHONE: 540/825-5700 
FAX: 540/825-5789 


EURO-MACHINES WEST: 
4950 Fulton Dr. #E 
Cordelia, CA 94534 

PHONE: 707/864-5800 
FAX: 707/864-5879 


www.euromachinesusa.com 
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barrels. The many alternative designs, 
styles, and materials of racks offer 
winemakers an even greater range 
with which to tailor an individual wine 
production program. a 


SUMMARY OF RACK SYSTEMS 
PORTABLE STEEL BARREL RACKS — 
TWO-BARREL RACKS 

Advantages: Lower cost per rack than 
other systems, flexibility in floor plan and 
barrel movement, many sizes, colors, raw 
materials and models available. 

Disadvantages: Cannot mix barrel 
styles, difficult to line up barrels and racks, 
dangerous to use on excessively sloped 
floors, lack of stability in earthquakes. 


STAINLESS STEEL RACKS 
Advantages: Longer life cycle, attractive. 
Disadvantages: Higher initial cost. 


PORTABLE STEEL BARREL RACKS — 
FOuR-BARREL RACKS 

Advantages: Higher productivity 
per forklift load, greater stability than 
two-barrel models. 


Disadvantages: Requires larger, 
more powerful forklift, requires greater 
number of total barrels for cost-effec- 
tiveness, more space needed, espe- 
cially for turning aisles. 


RACK-ON-RACK SYSTEMS 

Advantages: Can mix barrel styles 
and, within reason, various sizes, ease 
of stacking, even for inexperienced 
forklift drivers, no weight on barrels. 

Disadvantages: Difficult to get bar- 
rels in and out of some models, higher 
initial cost, some models may add to 
height of the stack. 


MODULAR SYSTEMS 

Advantages: All processes can be 
performed while barrels are in stacks, 
no forklift required, can mix barrel 
styles, may aid in actual winemaking. 

Disadvantages: Requires a rela- 
tively sophisticated in-place cleaning 
system, semi-permanent, barrels must 
be hand-lifted in and out of modules, 
higher initial cost. 


Kasco Aeration 


For all your aeration requirements! 


Fountains 


e Best of both, aesthetics 
and aeration. 

e Deflector technology, 
prop guard and bottom 
screen make them the 
least likely to clog of any.. 
major brand. 


Aerators 

e Low profile splash is an 
alternative to fountains when 
high oxygen transfer is the goal. 


Circulators 

e Move stagnant water to 
depths of 18 feet. 

e Adjustable angle/direction. 

e 1/2 hp can circulate a one 
acre pond, six feet deep. 


Available in 1/2 hp, 3/4 hp, 
1 hp and 2 hp sizes. @ 


Affordable « Dependable « Efficient 


m KASCO MARINE, INC. 
800 Deere Road, Prescott, WI 54021 a 
OSCO Phone (715) 262-4488 Fax (715) 262-4487 UPS) 


SHIPPED VIA 


www.kascomarine.com ¢ sales@kascomarine.com 
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Barrel-stack safety 


Many of us who have worked in 
barrel cellars are guilty of climbing on 
barrels in the racks, despite the fact 
that falls are the second most frequent 
cause of fatal industrial accidents 
according to the Bureau of Labor 
Statistics (2004). 

Some winemakers even shake the 
stacks to show how rigid they are. A 
six-high stack of two-barrel racks can 
weigh about 7,000 pounds, but one 
false, improper move could cause it 
all to come crashing down. While 
access to the bung hole has increased 
with seven-inch rack spacing, the 
whole purpose of the rack system was 
to easily unstack barrels for process- 
ing, rather than allowing for climbing 
on them. 

Climbing and walking on barrels is 
dangerous, and climbing on barrel 
stacks — especially those five- and 
six-high — even more so. Climbing 
on the stacks to take samples, make 
SO, addition, rack, top, or perform 
any other process is an accident wait- 
ing to happen. Regardless of how 
high the stack or how “sturdy” it 
seems, don’t allow anyone to climb in or 
on the stacks. Either forklift the barrels 
out of a stack for processing or pro- 
vide aisle space for ladders to access 
barrels. 


Forklifts 

It is easy to blame forklifts for the 
many misdeeds they inflict upon 
racks and barrels, but more often the 


culprit is human error — lack of train- 
ing, fatigue, and/or speed. According 
to Trygve Mikkelsen, president of 
Western Square Industries (Stockton, 
CA), damage to racks caused by 
being hit, snagged, or dropped from 
forklifts is about the same as from 
rusting. 

Forks need to slide in easily under 
the rack without hitting it. This is a 
function of the width of the opening 
and the skill of the driver. Uneven 
forks, sloppy forklift controls, and 
sloped cellar floors all add to the dif- 
ficulties of trying to locate a small 
opening 12 to 15 feet above ground. 

Enlarging the height of the fork 
opening on the racks from three 
inches to seven inches, according to 
Mikkelsen, has decreased the inci- 
dence of punctured side rails on the 
racks. Thor Ourston (Topco Inc.) 
reports more than 10% damage to 
racks with a three-inch opening and 
less than 1% damage to racks with a 
seven-inch opening based on analysis 
of racks received for refurbishment. 

If the forks slide into the rack eas- 
ily, they can also slide out easily — an 
all-too-frequent occurrence when the 
forklift stops suddenly, cascading the 
barrels and racks off the forks. This 
usually results in damaged racks, bro- 
ken chimes or heads on the barrels, 
and most important, lost wine. 

Western Square has introduced a 
new Tuff-Coast coating for its racks, 
which has a rubbery and dimpled 
surface that helps to minimize sliding 
of barrels and racks, Mikkelsen notes. 


First in Value & Service Since 1981 


Another problem occurs when 
fork extensions are used. If the forklift 
driver is not careful, the longer forks 
can catch adjacent racks, tipping 
entire stacks over. One rack supplier 
is aware of several serious cellar acci- 
dents due to just this mistake. 

Drivers must also make sure the 
forklift is sized properly for the num- 
ber of barrels in any one load, and the 
height to which they are attempting 
to lift them. Using an undersized lift, 
puts both the driver and the cellar 
crew in danger. 

“Forklifts should have steel over- 
head guards strong enough to protect 
the driver from falling barrels,” notes 
Josh Marrow (Vingenuity). This could 
occur if someone is caught in the 
stacks during an earthquake, or when 
a driver hits a stack and knocks a bar- 
rel loose. 

For example, an employee was 
operating a forklift in a winery near 
Paso Robles, CA, when the December 
2003 California earthquake struck 
that region. The overhead guard pro- 
tected this employee, who was 
treated for only minor injuries 
(www.vingenuity.net). 

Both Federal OSHA and California 
OSHA regulations require overhead 
guard protection for forklifts, and dri- 
ver restraints. (OSHA Regulations: 
Powered Industrial Trucks, Number 
1910.178(e)(1) and California General 
Industry Safety Orders 3655 and 
3653.) Lighting on the forklift is also 
recommended for dimly lit cellars 
and caves. 


AGAJANIAN VINEYARDS, INC. 


Confidential Commercial Merchant & Broker 


Winegrape Procurement and Inspection Service 


1000 Fourth Street ¢ Suite 640 


San Rafael, CA 94901 
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Call GARY AGAJANIAN 
707-433-6654 or 
Fax 707-433-6684 


www.agajanian.com 
gary@agajanian.com 
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COVER STORY oo 


Tina Vierra 


rowers increasingly recognize 
that grapes with greater sun 
exposure develop more aroma 
and color and are less suscepti- 
ble to powdery mildew and botrytis. 
As a result, leaf removal has become 
a critically important tool to opti- 
mize grape quality, and growers’ 
enhanced interest has brought sub- 
stantial technical development in 
leaf removal equipment. 

Leaf removers operate either by 
blowing compressed air with enough 
force to sever the leaves or by suck- 
ing the leaves into the path of a cut- 
ting tool. In Europe, leaf removers 
from Collard, Galvit, and Siegwald 
(France) and Olmi (Italy) and others 
defoliate with compressed air. The 
device is connected to a rotary power 


transmitter on the tractor and is 
available for one-side, bilateral, or 
over-the-vine-row operation. A large 
compressor delivers compressed air 
via flexible hoses to leaf-removing 
head-pieces, which look like drums 
and are positioned vertically next to 
the fruit zone. 

Inside the drum, air is expressed in 
high-velocity streams through rotary 
nozzles (outward curved air tubes). 
The nozzles rotate under a cover plate 
pierced with narrow semicircular 
slots, which direct the air toward the 
leaves that are to be removed. Work 
height can be adjusted by rotating the 
slots. 

The slots interrupt the airflow at 
short intervals, so that leaves met by 
the air jet are not simply pressed to 
one side. The resulting strong pulsa- 
tions of air ideally tear a whole leaf 


Collard Raptors blow leaves off one side of 
two vine rows simultaneously. 


off, however, to a large extent, sec- 
tions of leaf blades remain. 

Compressed-air leaf removers are 
most suitable for early leaf removal, 
between bloom and pea-size berry 
development. Some individual berries 
will also be torn away, resulting in looser 
grape clusters and reduced potential of 
bunch rot. During this period, there is 
little danger that remaining berries will 
be damaged. A further advantage is 
cleaning of the grape clusters, because 
the strong airflow removes debris. 
However, in order to obtain the desired 
results, the airflow must be accurately 
adjusted. 


Leaf removers at 
Robert Mondavi Vineyards 

Monterey Pacific Vineyard Company 
is operating Collard Raptor leaf 
removers on approximately 1,800 acres 
near King City, CA, for Robert Mondavi 
Vineyards. Mondavi bought the initial 
Collard Raptor leaf remover in 2003, and 
it proved so successful that two more 
were purchased in 2004. At the same 
time, Monterey Pacific purchased its 
own Raptor leaf remover for use in other 
clients’ vineyards. 

“We save roughly $100 per acre using 
the Raptor leaf remover instead of hand 
labor,” reports vineyard manager Ben 
Eisner at Monterey Pacific. “It costs 
about $25 /acre to run the machines, ver- 
sus $130/acre for hand leaf-pulling.” 

The Raptor mounts onto the com- 
pany’s Braud over-the-row harvesters 
and works one side of two vine rows at 
a time. Leaf removal is done on the side 
of the canopy receiving morning sun, 
to expose clusters to the air and sun- 
light and allow better pesticide appli- 
cation. Leaves remain on the other side 
of the canopy to protect clusters from 
afternoon sun and its attendant risk of 
sunburn. 

Spacing in Mondavi King City- 
area vineyards is 8x5 or 8x6. The 
Braud over-the-row chassis with two 
Collard leaf removers travels at a 
speed of 1’ to 2% miles per hour, 
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covering an average of three acres 
per hour, depending on terrain and 
foliage. The distance between leaf 
remover and vine row is regulated 
with a guide rail. 

The operator can make simple 
adjustments to take more or fewer 
leaves as needed and reduce air pres- 
sure if too many leaves are coming 
off or berries are endangered. One 
pass is usually sufficient to remove 
the desired amount of leaves. Eisner 
or another Monterey Pacific vine- 
yard manager then walks the field to 
assess and, very occasionally, might 
determine to take another pass or 
deleaf the other side of a row. 

Leaf removal procedures at Mon- 
davi Central Coast vineyards were 
determined by conferences between 
Mondavi vineyardists, winemakers, 
and Monterey Pacific vineyard man- 
agers. Leaf removal usually begins in 
May with Pinot Noir (at Mondavi's 
750-acre Bianchi Ranch in Gonzales, 
Monterey County, CA). Leaf removal 
on Chardonnay, Merlot, Syrah, and 
Cabernet Sauvignon occurs through 
June and into July as needed in King 
City. 

Introduction of mechanized leaf 
removal into the vineyard manage- 
ment program worked well, and 
both Monterey Pacific and Mondavi 
are pleased with the cost-effective- 
ness of the Collard machines. Eisner 
no longer needs to hire, supervise, or 
adjust work crews constantly for 
hand leaf removal, and he can leave 
a single operator with each machine 
once it is mounted. The machines 
run day and night shifts during the 
leaf removal season. 

“The Raptors are bullet-proof,” 
says Eisner. “They’re simple to oper- 
ate and troubleshoot, and only take 
about half a day to mount. They have 
plenty of power and adjustable 
hydraulic pressure for terraced and 
hillside vineyards.” 

The single downside to the 
mechanical leaf removal, notes 
Eisner, is that it often needs to be 
done concurrently with spraying for 
potential mildew; unfortunately, the 
sprayers mount onto the same Braud 
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harvesters as the Raptor leaf 
removers. Eisner finds himself jug- 
gling machine time between spray- 
ing and leaf removal, but overall, he 
is too happy with the benefits of 
mechanized leaf removal to fuss 
about this new challenge. 


Positive effects of leaf removal 

Erika Winter, co-author of Wine- 
grape Berry Sensory Assessment in 
Australia (see PWV_ Bookshelf), 
explains that better sunlight expo- 
sure of the grapes and clusters leads 
to a warming of the berries. This 
enhances the reduction of malic acid. 

“These temperatures occur most 
often and are most prolonged in the 
grape clusters in direct sunlight,” 
Winter explains. “With higher tem- 
peratures, a slightly increased water 
evaporation occurs, which causes an 
additional concentration of the berry 
contents.” 

Good exposure of the grapes also 
promotes production of phenolic 
substances in the berry skins. These 
include the red color materials, or 
anthocyanins and tannins, and play a 
particular role in wine character and 
color development of red varietals. A 
berry’s aroma development is posi- 
tively influenced by good sun expo- 
sure of the grapes. 

The main advantage of leaf 
removal is improved ventilation and 
exposure leading to faster drying of 
clusters, which reduces mildew and 
botrytis, Eisner reports. With less 
risk of rot, it may be possible to post- 
pone the harvest date, which may 
have a positive effect on grape matu- 
rity. 


Timing of leaf removal 
is more crucial than technique 
Oswald Rage, a regional vineyard 
expert in the Rural Office for Rhein- 
hessen, Nahe, and Hunsrueck, Ger- 
many, and his German colleagues 
studied the impact of leaf removal at 
different points in berry develop- 
ment. First, they tried leaf removal 
between berries at pea size and berry 
softening. These trials showed, how- 
ever, that late leaf removal can be 
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unfavorable. In particular, serious 
sunburn damage proved an increas- 
ingly large problem. 

The Germans found that early leaf 
removal — between beginning of flow- 
ering and pea-size berries — has clear 
advantages compared to a later date. 
Early exposure of berries leads to a 
stronger layer of wax and a thicker 
berry skin, which increase the resis- 
tance to sunburn and botrytis. 

A further previously unconsid- 
ered effect of leaf removal is 
improved deposit of plant protection 
agents. As Eisner notes in his work 
on the Mondavi King City vineyards, 
the amount of pesticide spray land- 
ing on the grapes is clearly increased 
by first performing leaf removal in 
the cluster zone. 

The Germans discovered that, when 
defoliating only in each second vine 
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row, the spray values in the alternate 
(non-leaf removal) rows were somewhat 
higher than when spraying every vine 
row without performing leaf removal. 
They determined that with a leaf-pulled 
cluster zone, they could reduce spraying 
to every other vine row if they wished, 
and/or reduce the amount of pesticide 
used. 


Fruit thinning with leaf removers 

The Germans also tested the pos- 
sibility of yield reduction by leaf 
removers and decided that the idea 
offers some advantages. For the pur- 
pose of thinning fruit, they found 
that compressed air devices (such as 
the Collard leaf removers at 
Mondavi) were at a disadvantage 
compared to suction devices used in 
Europe, which are fitted with protec- 
tive bars to prevent grapes from 
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being sucked in. With adjustments to 
the distance between the bars on a 
suction deleafer, they found they 
could thin berry clusters while 
removing leaves. 

However, they concluded that 
fruit thinning with a leaf remover at 
the optimum time for leaf removal 
did not achieve the same berry qual- 
ity as manual fruit thinning at the 
beginning of veraison would have 
done, and won't be feasible without 
further study. 

Like the Germans, Eisner isn’t 
ready to combine fruit thinning and 
leaf removal. “We prefer to drop crop 
at veraison, So we can determine uni- 
formity better,” adds _ Eisner. 
“Combining the two sounds a little 
scary to me, but if it were possible, 
you could save another $50 to $100 
pemacrey a 
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Improving grapevine productivity— 
mitigating firmillaria root disease 


Dr. Kendra Baumgartner, 


Amy E. Warnock, 
USDA-ARS, Davis, CA 


rmillaria root disease occurs in all 
major grapegrowing regions of 
California. Armillaria mellea, the 
causal fungus, infects woody 
grapevine roots and decomposes the 
underlying vascular tissue. Armillaria root 
disease affects vineyards planted on sites 
that were previously occupied by infected 
forest trees or orchard trees. 

Despite its common name of “oak root . 
fungus,” A. mellea has a broad host range, 
infecting over 500 species of woody 
plants.° Native hosts of A. mellea include 
oaks and other common forest trees such 
as Douglas-fir, California bay laurel, and 
madrone? Armillaria mellea also infects 


many planted hosts in California, includ- 
ing orchard trees (such as walnut) and 
woody landscape plants (such as rose). 


Attempts at eradication 

Some of the most toxic fungicides are 
only partially effective at delaying infec- 
tion of grapevines by A. mellea. Pre-plant 
soil fumigation with methyl bromide 
either kills A. mellea mycelium in buried 
tree roots or weakens it, which predis- 
poses the pathogen to attack by antago- 
nistic soilborne fungi.’ However, soil 
fumigants typically do not reach all 
infected tree roots. 

Efforts to eradicate A. mellea from 
infected grapevines through fungi- 
cide/biocide application to the sur- 
rounding soil are unlikely to affect the 
fungus, since it grows beneath root bark. 


Cluster of Armillaria mellea mushrooms on the root collar of ‘an infected grapevine. 


Cultural control 

Results of previous studies demon- 
strated the potential of a cultural approach 
called “root collar excavation” for control 
of Armillaria root disease of grapevines.’ 
The technique involves permanent 
removal of soil from the base of the vine’s 
trunk, to the depth at which main roots 
originate (the root collar), in an effort to 
protect this important part of the root sys- 
tem from vascular tissue decay. Root collar 
excavation improves yields and growth of 
infected grapevines, when applied before 
the fungus reaches the root collar and gir- 
dles the vine. 

Research on root collar excavation 
demonstrated that grapevines can tolerate 
root disease and remain productive if the 
disease is slowed down early in the infec- 
tion process. Focusing control efforts on 
infected grapevines that still produce nor- 
mal clusters is a cost-effective strategy, 
given that replants are not immediately 
productive and are, unfortunately, likely 
to become infected by A. mellea.’ 


Biological control 

The goal of the research reported here 
was to evaluate the efficacy of VESTA® 
(Biologically Integrated Organics, Inc., 
Sonoma, CA) to improve yield and growth 
of vines with Armillaria root disease. 

It was previously shown that vines 
with Armillaria root disease have signifi- 
cantly fewer clusters, lower yields, and 
smaller clusters.' In terms of growth, 
symptomatic vines also have fewer 
shoots, lower pruning weights, and 
smaller shoots.' Therefore, amelioration of 
these impacts can be used as measures of 
the efficacy of VESTA. 


Laboratory assays 

VESTA is registered as an organic soil 
inoculant with the California Department 
of Food & Agriculture. Laboratory assays 
show that VESTA inhibits A. mellea growth 
in culture (BBC Laboratories, Tempe, AZ). 
Viable bacteria isolated from VESTA — 
Bacillus and Pseudomonas species which 
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were found to inhibit A. mellea growth in 
culture — may function as antagonists of 
A. mellea in the field and/or as grapevine 
growth promoters. 

VESTA results from a proprietary fer- 
mentation process of several composts 
that vary in age and raw materials. The 
product of this fermentation process is 
passed through a 100-micron filter in 
order to allow application of the soil inoc- 
ulant to crops via drip irrigation systems. 
VESTA is extremely low in plant-available 
nutrients (0.001% N, 0.001% phosphoric 
acid, 0.001% soluble potash), but is 
thought to consist of complex C com- 
pounds that may help sustain the microor- 
ganisms in VESTA. 


Field experiment 

An experiment was designed that uti- 
lized VESTA as a therapeutic treatment (a 
product applied to a diseased plant in an 
attempt to prolong its life). The success of 
a therapeutic treatment depends on how 
much vascular tissue in the root system 
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has already been destroyed, in addition to 
the ability of the treatment to decrease fur- 
ther colonization of healthy tissue. Based 
on past research on root collar excavation, 
we anticipated that timing applications 
early in the infection process might be crit- 
ical to the success with the soil inoculant. 

Observations were focused on vines 
that showed moderate symptoms of 
Armillaria root disease (stunted shoots 
approximately half the length of those of 
healthy vines, with some chlorotic leaves). 
Based on past research, the appearance of 
moderate symptoms signifies that the 
vine’s root collar is infected by a mycelial 
fan of A. mellea? 

In years following the appearance of a 
mycelial fan at the root collar, symptoms 
become more severe (shorter shoots with 
more chlorotic leaves, premature defolia- 
tion, and berry dessication) as the fungus 
eats through the underlying cambium and 
woody root tissue, thereby girdling the 
base of the trunk. Moderately sympto- 
matic vines are more likely to benefit from 
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a therapeutic treatment than severely 
symptomatic vines because they still have 
some capacity for root growth. 


Vineyard sites 

Research was conducted in two 
California North Coast vineyards, both 
with Armillaria root disease, but with 
different mortality rates. A Napa vineyard 
was planted in 1997 with dormant bench- 
grafts of Cabernet Sauvignon (Clone 337) 
on 110-R rootstock with 6 x 8 foot spacing. 
A Sonoma vineyard was planted in 1991 
with dormant rootings of 3309C and field- 
grafted in 1992 with Pinot Noir, spaced 
meter x meter. 

Armillaria root disease was diag- 
nosed in the Napa vineyard in 2001. The 
Sonoma vineyard has a longer history of 
Armillaria root disease, with the first 
symptomatic vines having been identi- 
fied in 1996. Before the start of this study, 
in 2001 and 2002, the disease severity 
was calculated by mapping the change 
in status of every vine in each vineyard. 
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In the Sonoma vineyard, 10% of the 
vines died from Armillaria root disease. 
In the Napa vineyard, the mortality rate 
was only 2%. 


Treatment strategy 

Experimental treatments were repli- 
cated in each vineyard over two years. 
Each vineyard was divided into sections 
and, within each section, half of the rows 
were treated with VESTA (treated rows) 
and the other half with water (non-treated 
rows) in 2003 and 2004. There were three 
replicated sections in the Napa vineyard 
and two replicated sections in the Sonoma 
vineyard. Within treated and non-treated 
rows, 10 healthy and 10 symptomatic 
grapevines were randomly chosen for 
data collection, to give a total of four 
experimental treatments: 
¢ healthy non-treated, 
e healthy treated, 
* symptomatic non-treated, 
* symptomatic treated. 


Symptomatic grapevines were charac- 
terized by having shoots approximately 
50% the length of those of healthy 
grapevines. All symptomatic grapevines 
were diagnosed with Armillaria root dis- 
ease by examination of their root collars 
for mycelial fans of A. mellea. 

To avoid sampling symptomless 
grapevines that were infected on deeper 
parts of their root systems, grapevines 
immediately adjacent to a dead grapevine 
or a severely symptomatic grapevine were 
excluded. No mycelial fans were found at 
the root collars of healthy grapevines 
selected for data collection. 

The soil inoculant was injected into the 
irrigation system of treated rows at the fol- 
lowing phenological times and rates: 

e budbreak (5 gal/acre), 

¢ full bloom (5 gal/acre), 

e 15% veraison (2 gal/acre), 
¢ 85% veraison (2 gal/acre). 

Petiole samples and soil samples were 
collected at full bloom in 2003 and 2004. 
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Soil samples were collected using a hand 
auger to a depth of 15 cm. Samples were 
submitted to DANR_ Analytical 
Laboratories, Davis, CA, for nutrient com- 
position analyses (for soil: total C, total N, 
NO;-N, P, K, Zn, pH, CEC; for petioles: 
total N, P, K, B, Zn). 

In 2003 and 2004, on the day of harvest, 
clusters were counted, harvested, and 
weighed. During the dormant seasons, 
prunings from the same grapevines from 
which yields were collected were 
weighed. An analysis of variance 
(ANOVA) was used to determine the 
effects of vine status (healthy or sympto- 
matic), VESTA (treated or nontreated), 
year (2003 or 2004), and their interactions 
on grapevine yield and growth parame- 
ters, and petiole and soil nutrients. 


Results 

Based on analyses of yield and growth 
parameters, VESTA had positive effects on 
yield and cluster weights of symptomatic 
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Figure I. Effects of VESTA on yields and 
cluster weights of healthy and symptomatic 
grapevines in the Napa vineyard. Each 
column represents the mean of 60 obser- 
vations, averaged across 2003 and 2004. 
Columns with different letters are statisti- 
cally different. While healthy grapevines 
had significantly more clusters than 
symptomatic grapevines, there was no 
effect of VESTA on cluster number for either 
category (data not shown). 


grapevines in the Napa _ vineyard. 
Symptomatic treated grapevines had 
higher yields than symptomatic nontreated 
grapevines, but these differences were not 
statistically significant. (Figure I-A). 
However, the yield increase observed 
with VESTA treatment of symptomatic 
grapevines from 1.56 kg/vine to 2.01 
kg/vine, a 22% increase, would likely be 
considered economically significant, with 
material costs offset by increased yields. 
Symptomatic treated grapevines had 
higher cluster weights than symptomatic 
non-treated grapevines, and these differ- 
ences were statistically significant (Figure 
IB). In fact, cluster weights of sympto- 


matic treated grapevines were, statisti- 
cally, as high as that of healthy grapevines. 

In the Napa vineyard, pruning weight 
increases were not statistically significant 
(Figure II), but the same relative differ- 
ences among treatment groups in both 
study years were observed. 

In the Napa vineyard, treated 
grapevines had significantly higher soil 
C than non-treated vines (34.45 mg/g 
dry wt. versus 28.80 mg/g dry wt.). 
Effects of VESTA on the other soil nutri- 
tion parameters (total N, NO3-N, P, K, 
Zn, pH, CEC) were not significant, nor 
were effects on petiole nutrients (total N, 
EAS BPZn). 

There were no significant effects of the 
soil inoculant on yield, growth, or nutri- 
tion parameters in the Sonoma vineyard. 
It is possible that symptomatic grape- 
vines in this vineyard are more heavily 
infected with A. mellea than those of the 
Napa vineyard, given the longer history 
of Armillaria root disease. A higher appli- 
cation rate of VESTA may be required for 


55 


GRAPEGROWING 


vineyards that have suffered losses for 
more than five years. 

It is also possible that the low yields 
on all vines in the Sonoma vineyard 
made it difficult to detect statistically 
significant changes. Given the 
extremely low yields among even the 
healthy grapevines (mean yield for 
both study years, 0.94 kg/vine), it is 
difficult to recognize significant yield 
increases, especially among the symp- 
tomatic vines (0.68 kg/vine). 

The mechanism by which VESTA 
affects Armillaria root disease is not 
known. Bacteria present in VESTA may 
directly parasitize A. mellea mycelium 
and/or secrete fungistatic compounds. 
Increased soil C among treated grape- 
vines suggests that higher microbial 
populations were encouraged by 
VESTA, but it is not known whether 
these microbes were the same species 
that have been identified from VESTA. 

It is important to remember that the 
symptomatic grapevines in this study 
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Figure Il. Effects of treatment with VESTA on 
pruning weights of healthy and sympto- 
matic grapevines in the Napa vineyard. 
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Each point represents the mean of 30 obser- 
vations. Error bars represent 95% confi- 
dence limits. Points with non-overlapping 
error bars are statistically different. 


have undergone substantial root sys- 
tem destruction over the course of 
several years prior to VESTA applica- 
tions. Their capacity has been steadily 
deteriorating since they were first 
infected by A. mellea. 


Conclusions 

In summary, VESTA had no effect on 
yields of healthy vines, but it did help 
symptomatic vines in the Napa vineyard 
with less Armillaria root disease. It 
increased yields (economically speaking) 
and cluster weights (statistically speak- 
ing) of symptomatic vines. 

VESTA appears to be a promising 
approach for control of Armillaria root 
disease, as long as vineyards are treated 
soon after the disease is diagnosed. It is 
unrealistic to expect VESTA or any thera- 
peutic treatment to fully restore yield and 


growth to infected vines in only two 
growing seasons. 

Therapeutic treatments are more 
likely to be successful when used early 
in the infection process, once symp- 
toms appear in the vineyard. a 
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WATER AND WINE 


Regulation of vineyard and winery development 
and operation in California’s North Coast counties 


Christopher J. Carr and 
Janelle E. Kellman 
Stoel Rives 
San Francisco, CA 


ver the last decade, as a boom 
in vineyard and winery devel- 
opment has swept California’s 
North Coast counties from 
Napa to Sonoma and, more recently, 
Mendocino, environmental regulation of 
vineyard and winery development and 


operation has become increasingly strin- ” 


gent. These regulatory efforts have 
focused predominantly on water quality. 

While vineyard managers and wine- 
makers confront a broad range of envi- 
ronmental issues — from endangered 
species impacts to pesticide use — 
water quality issues dominate the 
agenda. This article provides a broad 
overview of those issues in the region. 

A number of government “players” 
administer the complex quilt of local, 
state, and federal water quality laws 
and regulations. County planning 
agencies address water quality con- 
cerns in permitting the development of 
vineyards and wineries. The California 
Department of Fish and Game and U.S. 
Army Corps of Engineers may have a 
permitting role for work done in 
streams or other water bodies. 

Where water pollution affects salmon 
or trout, the federal NOAA Fisheries (for- 
merly National Marine Fisheries Service) 
may also become involved. The North 
Coast Regional Water Quality Control 
Board (“Regional Board”), which has 
only a minor role in permitting of vine- 
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Two different pitfalls to be avoided in hillside vineyard construction. In foreground, gully 

erosion on a recently graded road has resulted from improper compaction and inadequate 
erosion control and drainage. In background, deep and unstable fill covers a stream at the 
point where a drainpipe exits the fill. 


yard and winery development, has the 
lead role in enforcing water quality laws 
and regulations governing vineyard and 
winery development and operation. 

In some cases, district attorneys, often 
upon referral from Department of Fish and 
Game wardens, may enforce the state’s 
strict liability pollution laws under the Fish 
and Game Code and Water Code. Finally, 
apart from these government agencies, 
“citizen groups” may bring so-called “citi- 
zen suits” to challenge vineyard and win- 
ery development and enforce water qual- 
ity laws and regulations. 


Vineyard development/operation 
Local regulations 

The planning departments of the 
North Coast counties have focused most 


of their vineyard-related regulation on 
grading and vineyard plantings on hill- 
sides through “hillside ordinances.” 

Napa County adopted the first hill- 
side ordinance among North Coast 
counties in 1991, imposing a range of 
hillside erosion controls that restrict 
hillside plantings. The ordinance pro- 
hibits vineyard plantings on slopes 
greater than 50%, and it requires a 
county-approved erosion control plan 
and a permit from the county for plant- 
ings on slopes of 5% or greater. 

Napa’s ordinance was amended in 
1994 to allow vineyard owners who 
want to replant existing vineyards on 
relatively simple or non-erosive sites to 
file a vineyard replant program, rather 
than a full erosion control plan. 
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The 1994 amendment also provides 
for stream setbacks and slope limita- 
tions for new developments and clari- 
fies that vineyard replants are exempt 
from setback restrictions under certain 
conditions. The planning division of the 
Napa County Conservation, Develop- 
ment and Planning Department admin- 
isters the hillside ordinance. 

In March 2004, Napa County voters 
rejected an initiative that would have 
made the stream setback requirements 
of the hillside ordinance more restric- 
tive. Although the hillside ordinance is 
widely regarded as having led the way 
for county efforts to address erosion 
from vineyards, in 1999, the Sierra 
Club sued the County of Napa on the 
grounds that the ordinance skirted the 
requirements of the California Envi- 
ronmental Quality Act (CEQA). The 
county eventually resolved the lawsuit 
by agreeing to mandate stricter compli- 
ance with CEQA, subjecting applica- 
tions for hillside development to yet 
greater environmental scrutiny. 

Following Napa’s example, in 
February 2000 the Sonoma County 
Board of Supervisors adopted the 
Sonoma County Vineyard Erosion and 
Sediment Control Ordinance to specif- 
ically address the effects of vineyard 
planting on water quality. 

There are four key elements of the 
Sonoma ordinance: 

First, as in Napa, the ordinance pro- 
hibits the planting of vineyards on 
slopes greater than 50%. 

Second, it requires erosion control 
plans for plantings on slopes greater than 
10% to reduce the potential of sedimenta- 
tion from vineyards to surface waters. 

Third, all new vineyard planting 
must be reviewed by and receive 
approval from the county agricultural 
commissioner. 

Fourth, it incorporates stream set- 
back requirements for new vineyards. 
It provides for three levels of riparian 
setback requirements from streams, in 
some instances requiring vineyards to 
be planted as far as 50 feet back. 

While Napa County’s approval of 
erosion control plans is now subject to 
CEQA review, Sonoma County has 
attempted to obviate the need for such 
review by including language in its 
ordinance to suggest that decisions 


made pursuant to it are ministerial, 
rather than discretionary, and, there- 
fore, do not trigger CEQA review. 
Unlike Napa and Sonoma counties, 
Mendocino County does not yet have a 
hillside ordinance. Instead, it has devel- 
oped a draft grading ordinance that reg- 
ulates agricultural activities in general, 
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including vineyards. The draft ordi- 
nance is the product of a “Grading 
Ordinance Committee” created by the 
Department of Planning and Building 
Services at the direction of the Board of 
Supervisors in January 2001. 

The proposed Mendocino ordi- 
nance focuses on erosion control, sug- 


Torn smre: ier te 


Quintessence 


Bom teed We a aes x 


Bordeaux: (33)5 56 72 82 00 - Sonoma: 707 936 3452 - www.tonnelleriequintessence,com 


60 


GRAPEGROWING 


gesting methods for protection of 
watercourses/riparian areas and for 
assessing what size and type of pro- 
jects should be subject to CEQA. It also 
delineates grading permit require- 
ments. Following some dispute, a 
requirement for erosion control plans 
to be developed by qualified profes- 
sionals was included in the ordinance. 
Left unresolved by the draft ordi- 
nance was the extent to which activi- 
ties in riparian areas should be limited, 
and what sort of riparian areas should 
qualify for protection. There is addi- 
tional controversy about the trigger 
level for application of CEQA review. 
The current draft also authorizes the 
permitting agency and county law 
enforcement to address violations 
through stop work orders, and adminis- 
trative, civil or criminal penalties. In 


March 2005, the Mendocino County - 


Board of Supervisors will consider what 
should be done, including whether the 
grading ordinance is necessary in light of 
existing federal and state regulations. 


State and federal regulations 

The water quality aspects of vineyard 
development and operation are subject 
to regulation under the federal Clean 
Water Act, the California Water Code, 
and the California Fish and Game Code. 

Activities involving work in streams 
or other water bodies will usually 
require a Streambed Alteration Agree- 
ment from the Department of Fish and 
Game; they may also require a Clean 
Water Act section 404 permit from the 
U.S. Army Corps of Engineers, autho- 
rizing placement of fill material. 

Section 404 permits must receive “cer- 
tification” from the Regional Board 
under section 401 of the Clean Water Act, 
ensuring that the authorized activity will 
comply with water quality standards. 

The Regional Board also reviews and 
comments on CEQA compliance docu- 
ments, and on permits issued by the 
California Department of Forestry and 
Fire Protection authorizing conversion 
of timberlands to vineyards. 

Although vineyard grading, terrac- 
ing, and planting (as agricultural activi- 
ties), do not trigger the need for a 
stormwater discharge permit pursuant 
to section 402 of the Clean Water Act, the 
Regional Board takes the position that 
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construction of buildings and reservoirs 
for vineyards does. 

While the Regional Board’s role in 
reviewing and permitting vineyard 
development is limited, it plays a signif- 
icant role in regulating the water quality 
aspects of vineyard development and 
operation by its enforcement of the 
Water Code and the North Coast Basin 
Plan’s prohibition on the discharge of 
soil, silt, or other earthen material that 
could be deleterious to fish, wildlife, or 
other beneficial uses of water. 

The Regional Board may act on a tip 
provided by a concerned neighbor or 
downstream owner who observes tur- 
bid water that they believe results from 
upstream vineyard development. If 
such sedimentation is occurring, the 
Regional Board can respond by issuing 
an order directing compliance with the 
Water Code and Basin Plan. 

Such an enforcement order may 
require preparation and submittal of 
various “technical reports,” including 
erosion control plans, plans for removal 
of any discharged sediment that remains 
in streams, and a landslide investigation 
report. The Regional Board may issue a 
follow-up order indicating deficiencies 
if the landowner’s response is inade- 
quate, or if sedimentation continues. 

If further enforcement is needed, the 
Regional Board’s next step can be to 
issue a cleanup and abatement order 
(CAO). A CAO may incorporate the 
unmet requirements of any earlier 
orders, direct the landowner to inven- 
tory the areas where erosion occurred 
and estimate the volume of sediment 
delivered to streams, and remove sedi- 
ment from streams where feasible. 

Failure to comply with these 
Regional Board orders can result in the 
imposition of fines through the adminis- 
trative civil liability (ACL) process, for- 
mally initiated by the issuance of an 
ACL complaint. 

Failure to submit timely reports can 
result in fines of $1,000 for each day a 
report is late. Fines for sediment dis- 
charges may be assessed up to $5,000 
per day, or $2,000 per cubic yard ($10 per 
gallon). In certain cases, the Regional 
Board may order that some or all of a 
civil liability assessment be suspended 
and satisfied through completion of 
work necessary to achieve compliance. 


Regional Board orders to enforce the 
Basin Plan’s discharge prohibition must 
be administratively appealed to the State 
Water Resources Control Board (“State 
Board”) before they can be challenged in 
court. The recipient of an ACL complaint 
is entitled to a public hearing before the 
Regional Board, and may appeal an ACL 
order to the State Board. 

The Regional Board may also “refer” 
violations to the attorney general for 
enforcement action in superior court, 
including civil penalties and injunctive 
relief. This has been done where coordi- 
nation is needed among multiple agen- 
cies. 

District attorneys have authority 
under Fish and Game Code section 
5650(a) and Water Code section 13387(a) 
to prosecute cases involving erosion 
from vineyard development. Both sec- 
tions 5650 and 13387 are “strict liability” 
pollution laws; they do not require proof 
that the defendant intended to violate 
the law. 

In such cases, the district attorney may 
act on behalf of the Department of Fish 
and Game, but will, in any event, usually 
consult and collaborate with the Regional 
Board and NOAA Fisheries (where a pol- 
lution event may have impacted salmon 
or trout protected by the federal 
Endangered Species Act). 

Though resolution of pollution cases 
brought by district attorneys varies, in 
most instances remedial work — essen- 
tially nuisance abatement — and some 
sort of penalty or restitution payment are 
components of any settlement. 

A district attorney’s settlement of a 
case may encompass any claims that 
other agencies had or could have made 
against the defendant under principles of 
res judicata and, therefore, provide 
“slobal” resolution and finality with 
respect to all of the various agencies 
involved. 


Winery development and operation 

County planning departments may 
seek to address water quality to some 
extent in permitting construction of 
wineries, but the Regional Board has 
much greater responsibility for water 
quality regulation of winery develop- 
ment and operation in its administration 
of the federal Clean Water Act and the 
California Water Code. 
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General winery permit 

The Regional Board issues a waste dis- 
charge requirement (WDR) to regulate 
discharge to land of pollutants that could 
potentially impact water quality. The 
Regional Board has, in the past, issued an 
individual WDR for winery wastewater 
treatment and disposal systems. It also 
previously issued waivers of a WDR if the 
wastes at issue were expected to have lit- 
tle or no impact on water quality. 

However, as of January 1, 2003, the 
Regional Board will issue an individ- 
ual WDR only in exceptional circum- 
stances. Rather, it has created the 
General Waste Discharge Require- 
ments for Winery Wastewater Systems 
(Order No. R1-2002-0012; “General 
Winery Permit”) to cover the discharge 
of wastes produced as a byproduct of 
wine production. This permit is not 
intended to cover wastes produced by 
wine-related agricultural activities. 

The General Winery Permit will pre- 
clude wineries from holding individ- 


ual waivers of a WDR. Since a waiver 
of a WDR is generally good for five 
years, wineries holding recently issued 
waivers do not have to take immediate 
action under a General Winery Permit. 

In contrast, wineries whose waivers 
have expired must now apply for cover- 
age under the General Winery Permit. 
After June 2003, the only wineries eligi- 
ble for waivers are non-commercial 
operations or operations producing less 
than 200 gallons of wine annually. Such 
small-scale wineries are not subject to the 
General Winery Permit. 

The General Winery Permit covers 
wineries with subsurface disposal sys- 
tems such as septic tanks and leach fields, 
but does not cover wineries that combine 
process and domestic wastewater into 
ponds. Although the General Winery 
Permit is intended to apply to all winer- 
ies, if a winery has unique characteristics 
that render it ineligible for coverage, the 
Regional Board will design an individual 
WDR to accommodate that facility. 


Requirements of the General Winery 
Permit are relatively straightforward, 
imposing effluent limitations, requir- 
ing protection of groundwater, and 
directing management and disposal of 
solid waste. The General Winery 
Permit also imposes monitoring and 
reporting requirements, and mandates 
that facilities submit reports detailing 
compliance or noncompliance. 

Application for coverage must be 
made by filing a Notice of Intent with 
the Regional Board. Although the 
Regional Board adopted a negative 
declaration under CEQA for new dis- 
charges of waste, the issuance of a gen- 
eral WDR is a discretionary action for 
which CEQA requires notice to the 
public and surrounding residences. 

The major benefit of the General 
Winery Permit is that it assures consis- 
tency by applying the same regulatory 
standards regarding discharges to all 
qualifying facilities. It also holds 
appeal for neighboring property own- 
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ers worried about the long-term 
impacts to water quality by incorporat- 
ing requirements to address ponding, 
runoff and erosion, and by including 
groundwater protection measures. 


Stormwater permits 

Facility construction and operation 
may trigger the need to obtain stormwa- 
ter discharge permit coverage. These 
permits, which the State Board adminis- 
ters, are based on section 402 of the Clean 
Water Act. 

Facility operators should be aware 
that construction activities resulting in 
the disturbance of more than one acre 
of land, such as excavation to construct 
a holding pond, or clearing and grading 
to build a structure to shelter equip- 
ment, require a stormwater permit. 

The General Permit for Storm Water 
Discharges Associated with Construction 
Activity (Order No. 99-08-DWQ; “Con- 
struction General Permit’), addresses 
these non-waste producing activities. 

The Construction General Permit 
prohibits all non-stormwater dis- 
charges, except specific “authorized 
discharges” necessary to complete con- 
struction activities. It also requires 
preparation of a Storm Water Pollution 
Prevention Plan (“SWPPP”) to identify 
pollution sources and guide imple- 
mentation of Best Management 
Practices (“BMPs”) to control and pre- 
vent pollution from those sources. 

A SWPPP must be developed and 
implemented prior to commencement 
of any construction activity. Monitor- 
ing is also required. 

Coverage under the Construction 
General Permit is obtained by submit- 
ting a Notice of Intent (NOI) and site 
map to the State Board, which main- 
tains the permit database. Individual 
permits for construction-related activi- 
ties are not normally issued. Addi- 
tional federal requirements, such as 
coverage under section 404 of the 
Clean Water Act, may still apply. 

Another type of stormwater permit 
may be required of facilities that 
engage in specific “industrial” activi- 
ties, which has been broadly defined 
and includes winemaking. The General 
Permit for Discharges of Storm Water 
Associated with Industrial Activity 
(Order No. 97-03-DWQ; “Industrial 


General Permit”), covers runoff created 
when industrial materials, equipment 
or locations are exposed to stormwater, 
including stormwater discharges from 
material handling sites, storage locations, 
and shipping and receiving areas. 

The main thrust of the Industrial 
General Permit is to eliminate unautho- 
rized non-stormwater discharges. To 
meet this goal, it requires the develop- 
ment and implementation of a SWPPP 
that both identifies sources of pollution 
and specifies management methods to 
reduce it. 

The Industrial General Permit also 
mandates specific monitoring and report- 
ing requirements for both stormwater 
and non-storm water discharges. Again, 
application for coverage is made by sub- 
mitting a completed NOL, a site map, and. 
appropriate fee to the State Board. 

Failure to abide by the terms of the 
General Winery Permit or the Storm- 
water General Permits is a violation of 
the Water Code and/or the Basin Plan 
and may result in enforcement action 
by the Regional Board, including the 
issuance of enforcement orders requir- 
ing compliance and imposition of 
administrative civil liability. 


Citizen suits 

Even if a government agency, such as 
the Regional Board, believes a 
landowner is in compliance with water 
quality requirements, private persons 
may bring suit against the landowner. 
Two common bases for such suits are the 
citizen suit provision of the Clean Water 
Act (CWA) and California’s Unfair 
Competition Law (UCL; California 
Business and Professions Code § 17200). 

The CWA’s citizen suit provision 
authorizes private persons to bring suit 
to enforce the Act’s prohibitions and 
requirements. A CWA citizen suit may 
allege that a vineyard or winery is not 
complying with the stormwater dis- 
charge, planning, and monitoring 
requirements of the Industrial or Con- 
struction General Permits. 

Another type of CWA citizen suit 
alleges that artificial ponds, used for 
holding wastewater and/or stormwater, 
discharge pollutants to a stream or river, 
either through overflows or by a subter- 
ranean hydrological connection, without 
a permit. Citizen suits may also claim 
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that these artificial ponds are themselves 
“waters of the United States,” and there- 
fore, cannot be discharged into without a 
permit. Such suits have been brought 
even where the Regional Board has 
approved use of the ponds through 
issuance of WDRs. 

The CWA authorizes courts to order 
fines of $27,500 per violation per day, 
injunctive relief that can include requir- 
ing the landowner to change its facility 
or operations, and payment of the plain- 
tiff’s attorneys’ fees by the defendant. 

There are a number of ways to 
respond to such citizen suits. Before any 
suit is filed, the plaintiff must send a “60- 
day notice letter” to the defendant, speci- 
fying the grounds upon which it is threat- 
ening to bring suit. The mandatory 
60-day period provides the recipient with 
the opportunity to take corrective actions, 
and may dissuade the plaintiff from filing 
suit. During the 60-day period, the land- 
owner will usually want to retain an 
expert to assess the claims of violations 
and determine whether corrective actions 
are necessary and appropriate. 

If a plaintiff files suit, the defendant 
can challenge a citizen suit on the basis of 
the notice letter being too general or fail- 
ing to adequately specify claims, or that 
the plaintiff lacks standing to bring suit. 

If, after corrective actions have been 
taken, the plaintiff nonetheless files suit, 
the defendant may be able to successfully 
defend the suit if it can establish that cor- 
rective actions made it not reasonably 
likely that violations would recur at the 
time suit was filed. This is known as the 
“Gwaltney” defense, after the US. 
Supreme Court case that upheld it. While 
substantive defenses may also be avail- 
able, because the CWA is a strict liability 
statute, such defenses are few. 

There is no “citizen suit” provision 
in the California Fish and Game Code 
or the California Water Code. But pri- 
vate parties may enforce the require- 
ments of those statutes through Cali- 
fornia’s UCL, which authorizes “any 
person” to bring suit against any 
“unlawful, unfair, or fraudulent busi- 
ness act or practice.” 

Because “law” is broadly defined in 
the UCL, private parties may bring suit 
under it for alleged violation of laws 
such as the Clean Water Act, the Cali- 
fornia Fish and Game Code, and the 
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California Water Code, but also for 
alleged violation of any other water 
quality requirements, mandates, or 
orders, such as the discharge prohibi- 
tions of the Basin Plan. 

Although recent decisions of the 
California Supreme Court have greatly 
limited the ability of plaintiffs to obtain 
“disgorgement” of profits under the 
UCL, injunctive relief requiring a 
defendant to change its facility or prac- 
tices remains available. A defendant 
may also be required to pay a plain- 
tiff’s attorneys’ fees. 


Future issues 
TMDL implementation 

The Regional Board is beginning to 
implement total maximum daily loads 
(TMDLs) for rivers in the North Coast 
region that are “impaired” by pollu- 
tants, especially sediment, from “non- 
point” sources, as required by the 
CWA. Many North Coast rivers have 
been identified as impaired by sedi- 
ment, thereby implicating land use 
activities such as vineyard develop- 
ment and operation. 

The Garcia River TMDL suggests 
what landowners can expect. Under 
it, landowners from whose lands sed- 
iment is delivered to the river can 
choose to comply either by imple- 
menting an approved erosion control 
plan and an approved site-specific 
management plan (tailored to their 
property and operations), or by 
implementing an approved erosion 
control plan and the Garcia River 
management plan (containing more 
general management measures for 
controlling sediment). 

Submission of the required plans 
creates a “safe harbor” so that if the 
management measures are inadequate 
the landowner will not be subject to 
administrative civil liability, although 
the Regional Board may issue a CAO 
to address the discharges. Since much 
of the focus of the Garcia River man- 
agement plan is on reducing sediment 
delivery from roads, it can be expected 
that other TMDLs for North Coast 
rivers will have a similar focus. 


Self-regulation 
While several groups and_ task 
forces have attempted to address envi- 
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ronmental (including water quality) 
issues associated with vineyard and 
winery development and operation, 
the most prominent effort to date 
resulted in the “Code of Sustainable 
Wine Growing Practices” (the “Code”), 
to promote self-regulation and envi- 
ronmental sustainability. The Code is a 
multi-faceted assessment tool devel- 
oped by the Wine Institute and the 
California Association of Winegrape 
Growers. 

Rather than champion one particu- 
lar method for implementing sustain- 
able practices, the Code provides the 
industry with information concerning 
conservation, and it proposes meth- 
ods for improving community rela- 
tions. Growers and owners are 
encouraged to engage in self-assess- 
ment to determine how they measure 
up to these general guidelines and 
suggestions. 

The Code’s aim is to promote sus- 
tainable practices by encouraging an 
ethic of social responsibility and envi- 
ronmental stewardship. Although the 
Code is industry-driven, it has 
received support from environmental 
groups. 

Smaller collaborative _ efforts 
between growers and vintners, and 
resource conservation districts, to 
develop sustainability have also 
occurred in the North Coast counties. 
These advances in self-regulation and 
industry/government collaboration 
will enable growers and vintners to 
have a greater say in water quality 
regulation of vineyard and winery 
development and operation in the 
North Coast counties. a 
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practices in the firm's Resources, Develop- 
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primarily in the area of natural resources 
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Clean Water Acts and their California 
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415/617-8925 or at: cjcarr@stoel.com. 
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INNOVATIONS AND OUTLOOK 


Integration of grapevine training systems 
and mechanization in north-central Italy 
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Ricerche Viticole ed Enologiche — Universita 
di Bologna 
Stefano Poni, Istituto di Frutti —viticoltura. 
Universita Cattolica del Sacro Cuore di 
Piacenza 


66 ntegrating” training systems 
and machinery for mechanized 
vineyard management (pruning 
and picking) is a concept first 

developed at New York state’s Cornell 

University in the late 1960s. The idea is 

based on two innovative components: 

the split-wall Geneva Double Curtain 

(GDC) training model, and a harvester 

for vertically shaking the permanent cor- 

dons via pivoting spiked-wheel heads, 
which transmit energy indirectly to the 
grape clusters in order to detach them 

(Figure I). The training model and the 

machine are specifically designed for 

one another in an “integrated” sys- 
tem.2718920 

Principles pioneered by Cornell were 
introduced into Italy in the mid 1970s. 

Much work has gone into devising inno- 

vative training systems, often by main- 


Figure I. First commercial spiked-wheel 
vertical-shake harvester. 
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The efficiency of a new TRINOVA vertical-shaking harvester was compared in a movable 
spur-pruned cordon-trained vineyard. 


taining the basic concept of the GDC, so 
as to enable harvesting with vertical- 
shaker units featuring spiked-wheel 
heads.’ Italy, more than any other coun- 
try, has applied the Cornell approach on 
a large scale to full vineyard integrated 
management and design. 

Italy has experienced a sharp con- 
traction in overall winegrape acreage 
since the 1980s, from more than 1 mil- 
lion hectares to the current 680,000 
(Table I). Despite this reduction (which 
did eliminate many training models 
that were obsolete in terms of crop, 
quality, and technical efficiency), 
Italian viticulture is still composed 
mostly of small vineyards, though 
some mergers and size increases have 
occurred since 1980. (Table I). Vine- 


Edited from presentation to the 
Quality Management in Horticulture and 
Viticulture Symposium at Intervitis 
Interfructa, Stuttgart, Germany, 10-11 
May, 2004, 


yards currently range over 1,300 kilo- 
metres from north to south (from 46.5° 
to 36.5° North latitude). 


Table I: Evolution of vineyard 
acreage in Italy 


1970: 1,109,000 hectares 
1982: 1,063,000 ha 
1990: 865,000 ha 

1997: 788,000 ha 

2000: 675,000 ha 

2002: 700,000 ha 

2003: 680,000 ha 


Size of vineyards in Italy 
1980 


Under one ha 81.5% 
1-2 ha 10.5% 
2-5 ha 5.4% 
5-10 ha 2.1% 
More than 10 ha 0.5% 
2000 
Under 5 ha 85% 
5-50 ha 10% 
more than 50 ha 5% 
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Figure Il. Some traditional training 
systems still used in Italy: Gobelet 
(A); Guyot (B and C); Arched Cane 
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(D and E); Sylvoz (F); Pergola (G 
and H); Raggi (I). 
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Vine training methods vary widely. 
There are still a limited number of bush 
or goblet vines flanked by Guyot-trained 
vines and Guyot variants, such as the 
“Arched Cane” and, in the more fertile 
areas, the “Sylvoz” system. Numerous 
other systems include the Pergola and 
Raggi types, which feature tall and 
expanded trellises and annually 
renewed long fruiting canes (Figure I). 

Experiments have been directed for 
the most part at replacing these systems 
with permanent cordons having short 
spurs of two to four nodes. These 
changes in pruning technique rest on a 


Ficcre inl. Long pruning and cane Bendina 
may often give rise to non-uniform fruiting 
shoot growth and irregular cluster ripening. 


number of studies which have high- 
lighted the physiological drawbacks of 
long pruning. 35,11,16 

Renewed shoot systems, especially 
when the cane is bent according to the 
Arched Cane principle, often give rise 
to blind buds and to big growth dif- 
ferences between fruiting shoots, 
which means non-uniform ripening 
of clusters (Figure III, Table II). This is 


an especially big drawback in poor 
years. 

Apart from these physiological and 
qualitative problems, renewed shoot 
systems, while permitting mechanized 
harvesting, are not compatible with 
mechanization of winter pruning. If 
the pruning operations have to be per- 
formed manually, 100 to 150 man- 
hours per hectare are required yearly. 


| 
Basal | 
zone 

| 


Leaf area 


Physiological imbalance of long-cane pruning 


Leaf area (m2) per fruiting shoot of the Arched Cane system 
at veraison and grape soluble solids at harvest 


Mid 


zone 
0.4 
0.3 
aay l lt Li 


Airy aoe sae cane 


| 


Table Il: In arched cane system, shoot growth along the cane is irregular and cluster ripening 
growth is not uniform. Vertical bars represent the leaf area of shoots arising from buds along 


the arched cane. 
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a 


Alternative to long-cane is spur-pruning 


Leaf area per fruiting shoot is uniform 
m2 and grape ripening homogeneous 

0.5 

0.4 
Ee Shoot 
2G0.3 Y 
cS 
ra 
S 0.2 
= 

0.1 

0 
1 2 3 4 5 6 


Spur position along cordon 


Table Ill: Spur number 1, 2, 3, 4, 5, and 6 along the cordon, since in the experiment, the 
cordon-trained vines were pruned to six two-bud spurs on each cordon. Vertical bars for 


shoot #1 and shoot #2 represent the leaf area of shoot 1 and shoot 2 arising from count 
node 1 and count node 2 on each two-bud spur after pruning. 


An alternative to cane pruning is a 
permanent cordon system with short 
spurs (Table III), whose shoots have 
been shown to develop much more 
uniformly for more regular ripening. 
Winter pruning can also be mecha- 
nized under this system.’ 

Among the spur-pruned training 
systems, the GDC was considered one 
of the most interesting, especially for 
its integration with over-row vertical- 
shake harvesting machines." The GDC 
has been extensively tested in Italy 
since 1975, and modified for a better fit 
with Italian conditions. Its basic struc- 
ture has been altered to allow new 
models of multiple cutter bar units for 


Multiple cutter-bar pruners (B) and inter- 
row, half-row vertical-shake harvesters (C) 
can be used. 


winter pruning and the use of single- 
row, inter-row vertical-shake har- 
vesters (Figures IV, V). This is a much 
simpler type than the over-row har- 
vesters built in the U.S.2 The GDC 
name was changed to double curtain 


is sain a) he 
Figure V. First prototype of multiple cutter 
bar pruner for use on the double curtain 
training system. 


(DC) to indicate a new version of the 
system. 

Along with development of the new 
pruners and harvesters and structural 
changes to the DC, research has also 
focused on upgrading traditional 
hedgerow-trained vines. Among them 
is the classic vertical shoot positioned 
spur-pruned cordon (SPC), which is 
especially interesting since it can be 
harvested by traditional over-row 
units with horizontal shakers. Featur- 
ing shoots guided upwards, the SPC 
was improved by fitting it with pairs of 
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Figure VI. Double curtain shoot positioning 
is essential to improve light penetration 
inside the canopy. A significant simplifica- 
tion was achieved with rotating metal 
shims with plastic terminal wires that are 
opened before flowering and the shoots on 
each cordon are pushed towards the 
outside. 


movable support wires to keep the 
canopy open for better light intercep- 
tion.” 
In addition, by altering certain fea- 
tures of the cutting-bar pruner units 
originally designed for the GDC, the 
SPC can be pruned with the same equip- 
ment, and may need only limited finish- 
ing operations in winter and no extra 
manual input in summer trimming. 
Given its upgrade for greater mech- 
anization, and because it normally 
yields high quality grapes, the SPC is 
among the most recommended sys- 
tems, since it now incorporates many 
modern viticulture elements.*" The 
SPC is particularly well-suited to less 


Figure VII. Shoot positioning of double curtain facilitates winter pruning and improves 


Figure VIII. The original free cordon 
structure. The spurs are upwardly oriented, 
improving upward shoot growth, and 
facilitating winter and summer pruning. 
Harvesting can be done with traditional 
horizontal-shake machines. 


fertile soils like hillsides, in that it 
enables higher shoot vigor for opti- 
mum exploitation of environmental 
energy. 


Machine-integrated systems 

Apart from the SPC, the most note- 
worthy of the new, fully machine-inte- 
erated training systems developed in 
recent years are, as noted above, the 
double curtain (DC), free cordon (FC), 
free moveable cordon (FMC), movable 
spur-pruned cordon (MSPC), and the 
COMBI (a combination of systems, 
explained below). 


2 ee ee 


harvester efficiency. Coiled wires help to keep cordons perfectly straight. 


Figure IX. Movable free cordon vines are 
supported by a wire running through 
plastic caps inserted on the top of the post. 
The vine trunk is bowed and the system 
can move up and down under the vertical 
harvester’s shaking motion. 


DOUBLE CURTAIN 

In its most recent version, the DC 
has two permanent horizontal cordons 
spaced about 140 cm apart, rather than 
120 cm as in the GDC. The cordons are 
about 160 cm above ground. Like 
GDC, the DC has no support wires for 
growing shoots. Very short spurs on 
the permanent cordons, after pruning, 
are oriented externally and down- 
wards. It differs from GDC in that the 
mobile arms of the structure are not 
inclined upwards, but horizontally 
positioned to facilitate mechanical 
pruning (Figure IV-A). 

The only manual operation required 
is shoot positioning to separate the two 
curtains and let more light into the 
foliage. For this, a semi-automatic 
method has recently been designed to 
reduce working time significantly. It is 
based on mobile metal shims with 
plastic and elastic terminal wires that 
are to be opened before flowering to 
push the shoots on each cordon 
towards the outside, leaving the cen- 
tral part open (Figure VI).’ 

Permanent cordons are generally 
held by large-diameter, zinc-covered 
steel wires, almost always coiled. 
Once stretched in place, the coiled 
wires help keep the permanent cor- 
dons perfectly straight and parallel to 
the ground. This makes it easier to 
use multiple cutter bar units for prun- 
ing and vertical-shake harvesters 
(Figure VII). 

Overall, compared to doing the 
two operations manually, machine 
pruning and harvesting on DC vines 
maintains the same yield and quality 
but reduces labor cost by about 90% 
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(Table IV).! The greater horizontal 
spacing (140 cm) between the two 
permanent cordons means that multi- 


Figure X. The innovative COMBI system 
combining elements of the double curtain 
and California U-shape systems. The cordon 
support wires run through brackets on the 
sides of the U-posts, and COMBI can be 
harvested with the same type of half-row 
vertical-shake machines (A) used com- 
mercially for the double curtain (B and C). 
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Table IV: Comparison of hand management and full mechanization 
(1991-1998 average data) 
Yield and grape quality Labor demand 
Man-hours per hectare 
Yield |°Brix Pruning and . 
Treatment (t/ha) | (%) Bicol posconine Harvesting Total 
manual | mechanical | manual | mechanical 

Hand harvesting ao Oe se A Seay 

Hand pruning WADI USE|) A ay? OMS> 239 239 

Mechanical harvesting 
Mechanical pruning | 18.7 | 19.6] 17° 36’ 4” 29 Pe 

(2-4 node spurs) 


ple cutter-bar pruners and simplified 
half-row, inter-row harvesters can be 
used on one curtain at a time (Figures 
IV & VID. 

DC training reduces the vigor of the 
vines, meaning its use is advisable for 
very fertile land and for cultivars nat- 
urally downward growing shoots. 
These include Syrah, Nebbiolo, 
Merlot, Pinot Blanc, Pinot Noir, Ugni 
Blanc, Trebbiano Romagnolo, and oth- 
ers.25 

However, use of the semi-automatic 
shoot positioning device means that 
the DC system can be used with other 
varieties including Chardonnay, Sau- 
vignon Blanc, Cabernet Sauvignon, 
Cabernet Franc, Carménére, Sangio- 
vese, Montepulciano, Nero d’Avola, 
and others. 


FREE CORDON and FREE MOVABLE 
CORDON 

FC and FMC systems are based on 
the same principles as the DC, in that 
there are no support wires for the 
shoots, but no shoot positioning is 
required.” FC has a permanent hori- 
zontal cordon fixed to a single support 
wire running along the top of the 
stakes at about 150 cm above ground. 
Position of the spurs is very important, 
which, during the training period, 
must be carefully trained upwards to 
promote upward canopy growth and 
make it easier for multiple cutter-bar 
units, especially for summer and 
winter pruning (Figure VIII). Pruning 
in winter and summer can be fully 
mechanized, using the same pruning 


Figure XI. The multiple cutter bar unit 
commercially used for double curtain can 
also be used on the COMBI system for 
summer trimming. 


Figure XII. The multiple cutter bar machine 
used for winter pruning of the COMBI 
system. The efficiency of the pruning unit 
was improved by mounting an automatic 
feeler to avoid the U-shape posts (A and B). 


TWO VOLUMES 


New edition of 
wine industry lab book 


The book formerly known as 
Techniques for Chemical Analysis 
and Quality Monitoring during 
Winemaking has been updated and 
re-written in two volumes to better 
cover more wine laboratory content. 


Chemical analysis of 
grapes and wine: 
techniques and concepts 


The first volume is by Patrick Iland, 
Nick Bruer, Greg Edwards, Sue 
Weeks, and Eric Wilkes (academics, 
winemakers, laboratory supervisors, 
and consultants). Comprehensive, 
up-to-date coverage of the theory / 
practice of major chemical analyses 
of grapes/wine is available in 120 
plastic-coated pages. A user-friendly, 
step-by-step approach details the 
procedure for each analysis method. 
Many practical clues are given in 
the ‘Helpful hints’ and ‘Trouble- 
shooting/Source of errors’ sections. 
This book is suitable for daily use in 
a wine laboratory, and a student 
training resource in wine Courses. 


Monitoring the 
winemaking process 
from grapes to wine: 
techniques and concepts 


Volume II by Patrick Iland, Nick 
Bruer, Andrew Ewart, Andrew 
Markides, and John Sitters, provides 
coverage of concepts, tests, and 
techniques that winemakers use to 
monitor wine style/ quality indicators 
throughout the winemaking process. 
The book includes techniques for 
tasting grapes, winemaking operations 
including fermentation concepts, 
additions, fining trials and stability 

| tests, and sensory evaluation 

of wine. The 120-page plastic- 
coated book is suitable for daily 

use by winemakers. 


Each volume is available from the 
PWV Bookshelf for $110 U.S. 
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= 
Free Movable Cordon 
TRINOVA II-harvester: trials 
Vintage quality (average of cultivars) 
Berry Bunch or part of Free must (*) Debris (leaves, etc.) 
Vintage quality (%) (%) (%) (%) 
White Cultivars 
(Chardonnay, |.M. 6.0.13., Riesling r.) 71.8 24.9 3.3 Traces 
Black Cultivars 
(Carménére, Cabernet f., Cabernet s.) 91.4 4.6 4.0 Traces 
e ; . ; 
(*) Free must collected in 30 minutes from harvest 


Table V: Vintage quality evaluation in several grape varieties, free movable cordon-trained 
and harvested by TRINOVA vertical shaking unit. A certain amount of whole bunches or parts 
were collected, free must was very low and debris was practically absent. 


units as for the DC vines, while harvest- 
ing can be done with traditional horizon- 
tal shakers. 

FMC differs from FC in that a plastic 
cap (usually a piece of irrigation pipe of 
proper diameter), is inserted on top of 
the supporting stake. The main support 
wire, usually of the coil type, runs 
through the cap to ensure that the per- 
manent cordon stays straight and paral- 
lel to the ground. At the same time, the 
vine’s trunk is bowed along the row 
direction to provide a degree of elasticity 
(Figure IX). This means it can oscillate 
freely so that harvesters with vertical- 
shaking heads can work without damag- 
ing vines. 

Traditional horizontal shaker har- 
vesters can also be used for FMC, but 
better results and less damage to grapes, 
especially low must, can be obtained by 
vertical shaking method (Table V). There 
is no damage to shoots or buds with a 
new type (TRINOVA-harvester model) 


of vertical shaking machine.*" An over- 
row pruning unit (TRINOVA-pruner 
model) has also been designed for this 
training method, and has proven to be 
very efficient. 

FC and FMC give the shoots less 
vigor than SPC and more vigor than DC. 
They can be used in several Italian 
growing areas. Most appropriate vari- 
eties are those with an upward shoot 
growth habit such as Cabernet Sau- 
vignon, Cabernet Franc, Carméneére, 
Terrano, Sangiovese, Montepulciano, 
Chardonnay, and Sauvignon Blanc. 
Conversely, FC and FMC are not advis- 
able for grape varieties such as Ugni 
Blanc, Merlot, and Pinot Noir, which 
have a marked downward growth habit. 


MOVABLE SPUR-PRUNED CORDON 

Positive results and quality advan- 
tages enabled by the principle of vertical 
shaking as used for DC and, more 
recently, for FMC vines, led to testing the 


Harvest products — (%) 


Movable Spur-Pruned Cordon 
TRINOVA III-harvester. Preliminary trials (2001) 


Vintage quality (average of cultivars) 


Berry Bunch or part of Free must (*) Debris (leaves, etc.) 


a 


(%) (%) (%) 


White Cultivars 

Ansonica, Bombino, Chardonnay, 79.5 
Garganega, Pignoletto, Pinot gris, 

Verdicchio, Vermentino 


14.2 4.0 2.3 


Black Cultivars 

Aglianico, Cabernet s., Carménere, 773 
Montepulciano, Negro amaro, 

Nero d’Avola, Primitivo, Raboso piave 


(*) Free must collected in 30 minutes from harvest 


= 


Table VI: Vintage quality evaluation in several white and black grape cultivars trained to 
movable spur-pruned cordon and harvested by TRINOVA-III unit. Preliminary trials showed 
that a certain amount of whole bunches or part of them were collected, and free must and 
debris were very low. 
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don runs through brackets on the side 
Movable Spur-Pruned Cordon 
Harvest trials (2003) of the stakes so that the cordon and the 
* horizontal shaking (traditional harvester) ¢ vertical shaking (TRINOVA III) wire can move up and down freely 
under the action of the vertical shaking 


Vintage quality (average of cultivars) : 
heads. This system thus bows out the 


Berry sane preerrniet feces vine trunk, as in the FMC, so as to give 
Harvest products and harvesting methods (%) (%) (%) (%) the cordon’s horizontal section upward 
White Cultivars Horizontal elasticity and allow it to move easily, 
Tocai friulano, Chardonnay, shaking 86.1 35 93 thus avoiding vine damage.’ 
Pinot blanco, Verduzzo friulano, Vertical The first tests of this system 
Verduzzo trevigiano shaking 80.5 15.7 3.6 occurred during the 2001 harvest on 
Roe) Horizontal different varieties with an over-row 
Pinot grigio, Pinot nero, Merlot, shaking 81.8 99) 6.8 ; : ‘ 
Cabernet s., Cabernet f., Carméneére, Vertical vertical shaker TRINOVA unit, modi- 
Raboso piave, Raboso veronese shaking 73.0 DBM; 2.9 fied to work on very low permanent 
(*) Free must collected in 30 minutes from harvest cordons at about 70 to 80 cm above 


ground. The results were excellent for 
Table Vil: Vintage quality evaluation of several white and black grape cultivars harvested by harvesting efficiency, with a further 
horizontal and vertical shaking units on movable spur-pruned cordon trained vines. The 


: ‘ 2 s reduction in grape loss and vine dam- 
vertical shaking method clearly increased the amount of whole bunches or part of them in eraP 


the vintage, while free must and debris were always decreased. age, and improvement of product qual- 
ity. A large proportion of bunches 

same technology on other vine training The vertical shoot-positioned MSPC detached whole, with little free must 

methods. These include modifications is the most interesting variation of the and limited debris (Table VI). 

of both traditional and completely new traditional vertical shoot-positioned 

methods. SPC. Wire carrying the permanent cor- Continued on page 82 


“A page-turner on wine 
and geology? Here it is.... 


Vintners ADVANTAGE 


Vineyard & Winery Management Software 


y 
Contracts Spirits 


Contracts 


Operations 


rue WINEMAKER'S 


ean DANCE a6 
Sales & Bottling Tasting Financial ODBC 
Distribution Line Room Management 


Vintners ADVANTAGE is a comprehensive winery management 


software package specifically designed and developed for wine making. 
The fully integrated suite of software modules offer benefits in terms of 
production efficiency, time and cost savings, quality control, and accurate 
management information. Starting in the Vineyard, through Grape 
Receipting and Payments, Winery Operations, Bottling, Sales & 
Distribution and Financials, Vintners Advantage has robust functionality 
while retaining a user-friendly Windows interface. 


Engaging, lucid, substantive, with 
colorful characters, brand-new theories 
and the momentum of a detective story.” 
—Rop SMITH, wine writer for the 
Los Angeles Times and Wine & Spirits 


THE WINEMAKER’S DANCE 
Exploring Terroir in the Napa Valley 


By JONATHAN SWINCHATT 
AND DAVID G. HOWELL 


Vintners ADVANTAGE is modular, 


allowing you to implement the software you 
need now, and add other modules as you grow. _— 
Wine-maker and end user feedback assures DOLE IE STS 

‘ Vintsales@miscorp.com 
your continued software value. www.miscorp.com 


$34.95 PLUS SHIPPING 
(PLUS SALES TAX IN CALIFORNIA) 
AVAILABLE FROM PWV BOOKSHELF 
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IRRIGATION — - drip hose, dips, emitters, underground hose, sprinkle s 
pumps, pipes 
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FuRO-MACHINES INC. 

Euro-Machines introduced the new 
BRAUD VL Grape Harvester in 2004. 
State-of-the-art technology provides 
the perfect blend for top quality har- 
vesting and full multi-function capa- 
bility. The cab is sealed and pressur- 
ized for noise reduction and spray 
safety. Anew multi-function lever con- 
trols all harvester functions with pre- 
set picking programs and all multi- 
function attachments. Hydrostatic 
transmission with cruise control is 
standard. 

The harvester head has a patented 
quick-shaker rod engagement; this 
enables activation of more or less 
shaker rods as the fruit zone requires. 
Varying leaf volumes of the vine, pick- 
ing conditions, and grape varieties are 
easily handled by the operator view- 
ing the picking process on a color 
monitor. Adjustments are just a finger- 
tip away on the multi-function lever. 
Four highly efficient cleaning fans on 
the harvester eliminate all leaves. 


Bai 


For optimal cleaning efficiency, an 
optional patented destemmer makes it 
possible to destem and eliminate any 
MOG. The result is the cleanest fruit 
delivered to a winery done by 
machine harvesting. 

For more information, contact: 

Euro-Machines, Inc. 

East: 540/825-5700 

West: 4950 E. Fulton Dr., Cordelia, CA 94534 

tel: 707/864-5800; fax: 707/864-5879 

e-mail: mattateuro@aol.com 

website: www.euromachinesusa.com 
PLEASE SEE EURO-MACHINES AD, PAGE 46. 


ply VINEYARD SHOWCASE 


ROHRER MANUFACTURING 

Man-Saver T-Post Driver takes the 
hard labor out of fence building and 
saves hours of exhausting work. From 
rocky soil to 
hardpan, this 
revolutionary, 
affordable tool, 
works in the 
most difficult 
soil conditions, 
making  post- 
driving a safe 
and easy one- 
person job. 
Customized 
interchangeable 
adapters enable 
driving almost 
any wooden or 
metal shaped 
posts (up to 3% 
inch diameter). 
If necessary, additional customized 
adapters can be manufactured to fit 
your needs. 

Man-Saver patented, pneumatic 
post drivers feature durable steel con- 
struction with an operating speed of 
80 to 85 strokes per minute. They oper- 
ate off any small air compressor that 
delivers at least 2.2 cubic feet of air at 
125 PSL The compact size makes remote 
locations and tight spots accessible. 

Man-Saver drives posts without 
bending and will work wherever a 35 
lb. hand driver is used. Drivers range 
in weight from 26 lbs for the basic T- 
post driver to 48 lbs (largest model). 
All drivers come with a 90-day war- 
ranty for individuals and a 30-day 
warranty for commercial fence builders. 

Additional product information and 
the entire line of Man-Saver post drivers 
and sleeves are available for purchase 
online at www.rohrermfg.com. Prices 
start at $450. 

For more information, contact: 

Rohrer Manufacturing, Inc. 

Dan Rohrer, President 

tel: 541/548-7746, or 

toll free: 800/438-7599 (access code 03) 
PLEASE SEE ROHRER MANUFACTURING AD, PAGE 34. 
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Equipment & Irrigation 


Weep BADGER DIVISION 

The Weed Badger Division announces 
the Model 4020-SST in-the-row tiller. 
The new model features a new R/E 
control console and an all-new 
hydraulic system with active cooling. 
The new design puts override control 
of the retract/extend functions and 
on-the-go tilt control at your finger- 
tips. The new console makes mount- 
ing and dismounting of equipment a 
snap — even onto a tractor with a cab. 

The 4020-SST makes in-row weed 
control without toxic chemicals easy. It 
is the solution to the hand-labor weed- 
ing hassle. The new active cooling sys- 
tem allows multiple shifts of person- 
nel to operate the equipment on large 
acreage. Grape growers can cleanup 
vine-row strips and reduce potential 
damage and disease from sharpshoot- 
ers and other insect pests, rodent 
pests, and fungus problems. 


Weed Badger equipment is manu- 
factured in the U.S. The company has 
supplied in-row tillers and mowers 
factory-direct to grape growers since 
1979. Call for a free DVD or video. 

For more information, contact: 

Weed Badger Division, 

Town & Country Research 

& Development, Inc. 

Ron Dalka 

5673 95th Ave. SE, Marion, ND 58466 

tel: 701/778-7511, toll-free: 800/437-3392; 

fax: 701/778-7501 

e-mail weedbadg@drtel.net 

website: www.weedbadger.com 
PLEASE SEE WEED BADGER DIVISION AD, PAGE 8. 
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OXBO INTERNATIONAL Corp. 


VMECH SYSTEM 

The vMech System by OXBO con- 
sists of the 2220 Tool Carrier and many 
different attachments to fully mecha- 
nize the most labor-intensive cultural 
practices in today’s vineyard. 


For 2005, OXBO introduces Finish 
Pruning attachments for the vMech 
System. The Finish Pruning system 
allows growers to mechanize the nor- 
mally labor-intensive dormant season 
spur-pruning operation. Attachments 
for Finish Pruning are a precision 
pruning system that are used to main- 
tain vine shape and capacity and 
reduce MOG. The process requires 
only minimal hand clean-up _ to 
remove loose brush and make final 
cuts around trellis obstructions. 

The vMech 2220 Tool Carrier was 
designed with a quick-attach for con- 
venient setup of all available imple- 
ments. Minimum tractor row width 
for the Tool Carrier is six-feet, and the 
carrier is able to handle slopes up to 
25%. Currently, attachments for Finish 
Pruning, Shoot /Cluster Thinning, and 
Fruit Thinning are available. Other 
attachments are being developed. 

As a part of OXBO’s Vineyard 
Solutions line, the vMech System is 
ideal for growers looking for high 
quality fruit, increased vineyard con- 
trol, and maintain competitiveness in 
today’s market. 

For more information, contact: 

OXBO International Corp. 

Vineyard Products 

270 Birch Bay Lynden Rd. 

Lynden, WA 98264 

toll free: 888 /6-KORVAN 

California reps: Mitch: 559/285-5804, 

or Scott 559/392-1341 

e-mail: korvan@korvan.com 

website: www.korvan.com or 

www.oxbocorp.com 
PLEASE SEE OXBO INTERNATIONAL AD, PAGE 55. 
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DuRAND- WAYLAND, INC. 
Durand-Wayland, Inc is a leading 
manufacturer of PTO sprayers for 
vineyards. From economical three- 
point hitch models to a new 
SilverLiner R32/400 model, Durand- 
Wayland’s sprayers are designed to 
deliver optimum protection for grapes. 
The model 3P50-24 features a three- 
position, 24-inch axial-flow fan, 50-gal- 
lon polyethylene tank, and 10.5 gpm 
diaphragm pump. The model 3P100- 
32 has a three-position, 32-inch axial- 
flow fan, 100-gallon polyethylene tank, 
and an 18.9 gpm diaphragm pump. 
Both are ideal for small operations. 
The SilverLiner R32/400 has a 400- 
gallon stainless steel tank and is per- 
fect for large, mature vineyards. A 
unique “reverse fan” design increases 
the area of the air-intake four-fold, and 
helps eliminate accumulation of leaves 
and debris at the rear intake guard. 
The SilverLiner R32/400 is also 
equipped with a patented “SureTrac” 
tracking hitch to help keep the sprayer 
and tractor in alignment, allowing for 
tighter turns under full power. Options 
for the SilverLiner R32/400 include: 
vineyard towers, lower air scoops, 
electric valves, and gun-outlet kits. 


\ 


Options for three-point hitch models 
include: stainless steel top and bottom 
“V” air deflectors, one-way stainless 
steel volutes with nozzle kits, cable 
control discharge for one-way volute, 
two-way stainless steel volutes with 
nozzle kits, and ceramic nozzle con- 
version kits. 

For more information contact: 

Durand-Wayland, Inc. 

Rick Cordero 

PO Box 1404, LaGrange GA 30241 

tel: 706/882-8162, toll free: 800/241-2308; 

fax: 706/884-3268 

e-mail: sales @durand-wayland.com 

website: www.durand-wayland.com 
PLEASE SEE DURAND-WAYLAND AD, PAGE 27. 


FLORY INDUSTRIES 

Flory Industries, a leading agricul- 
tural equipment manufacturer since 
1936, has engineered the Flory Pow’r 
Flo Dusters for sulfer dust application, 
and the Flory 1000 Series Flail Mowers 
for maximum efficiency in vineyard 
management. 


The Flory Model D-20 3-point 
Duster and TD-20 Tow Duster feature 
continuous positive-flow and a quiet 
double-sided centrifugal fan for uni- 
form coverage. Flory’s field-proven 
fan design produces an even dis- 
charge, virtually eliminating “hot 
spots” during sulfur application. 
These units are compact in size for 
narrow rows, yet powerful enough to 
handle wide rows. The stainless steel 
hopper and metering components, 
plus heavy-duty gearbox, ensures 
years of trouble-free operation. 

Flory 1000 Series Flail Mowers are 
built for durability with a %" endplate 
thickness, %" case thickness, and rigid 
tubular frame. Each mower 1s 
equipped with forward rotation and 
heacy-duty industrial knives. They are 
available in cutting widths ranging 
from 54-inch to 90-inch and options 
include scoop knives and reverse rota- 
tion. 

For more information, contact: 

Flory Industries 

PO Box 908, Salida, CA 95368 

tel: 209/545-1167; fax: 209/543-7646 

website: www.floryindustries.com 
PLEASE SEE FLORY INDUSTRIES AD, PAGE 42. 
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OXBO VINEYARD SOLUTIONS 


GREENTECH 

OXBO offers the GreenTech Spray 
System line of sprayers for growers 
looking for effective, quality coverage 
in their spraying operation. 

GreenTech sprayers utilize unique, 
high-volume, electrically driven prop- 
style fan heads to deliver a high vol- 
ume of air to provide maximum cover- 
age. Each head contains eight 


adjustable nozzles with angled heads 
to minimize chemical waste and maxi- 
mize control over your spraying oper- 
ation. With the electrically-driven fan 
heads, there is no risk of oil contami- 
nation from the sprayer. 


For 2005, OXBO is offering several 
different GreenTech models. Tow- 
behinds are available in 110-, 230-, and 
530-gallon designs. Each sprayer can 
be customized to fit your needs and 
applications. OXBO also offers the 
GreenTech three-row model designed 
to fit a Gregoire G120/G140 chassis. 

Other benefits of the GreenTech 
sprayers include high-speed applica- 
tion, the ability to spray effectively in 
windy conditions, and a well-built, 
rugged sprayer chassis. All GreenTech 
sprayers are backed by OXBO’s ser- 
vice and parts network. 

The complete line of GreenTech 
sprayers is part of OXBO’s Vineyard 
Solutions line, providing growers with 
year-round solutions for the vineyard. 

For more information, contact: 

OXBO International, Corp. 

Vineyard Products 

270 Birch Bay Lynden Rd. 

Lynden, WA 98264 

toll free: 888 /6-KORVAN 

CA reps: Mitch: 559/285-5804, 

or Scott: 559/392-1341 

e-mail: korvan@korvan.com 

website: www.korvan.com or 

www.oxbocorp.com 
PLEASE SEE OXBO INTERNATIONAL AD, PAGE 55. 


WESTERN SQUARE INDUSTRIES 

Western Square Industries manufac- 
tures vineyard bins, trailers, and wine 
barrel racks. 

Western Square’s two-ton vineyard 
bins are manufactured in stainless or 
mild 14-gauge steel. The sides, end- 
walls, and bottoms are lap-welded to 
ensure strength and watertight integrity. 
The D-ring end is ribbed to transfer 
the stress of hoisting to the entire 
height of the bin end. Mild steel bins 
are powder-coated in a variety of col- 
ors with an FDA-approved, foodgrade 
epoxy inside. These and other features 
ensure years of trouble free use. 

Western Square vineyard trailers are 
offered in six styles designed for nar- 
row or wide vineyard rows. Trailer 
configurations accommodate two-ton 
harvest bins or up to three 4-by-4 plas- 
tic bins. Several styles are outfitted 
with ramps and plastic slides to drop 
bins without needing a forklift, facili- 
tating a speedy return to the harvest. A 
new tilt trailer design eliminates the 
need for a hydraulic lifting mecha- 
nism. Simplicity of design and a 
durable powder coat finish contribute 
to easy maintenance. Add a 4-by-8 
sheet of plywood and the trailer 
becomes a utility trailer for off-season 
projects. 


All Western Square products are 
manufactured in America. 

For more information, contact: 

Western Square Industries 

Trygve Mikkelsen 

1621 N. Broadway, Stockton, CA 95205 

tel: 209/944-0921 or 

inside California: 800/367-8383; 

outside California: 800/367-7810 

website: www.westernsquare.com 
PLEASE SEE WESTERN SQUARE AD, PAGE 64. 


KORrVAN HARVESTERS 


OXBO INTERNATIONAL Corp. 

Korvan harvesters are the American- 
made grape harvesters backed by a 
commitment to customer service and 
parts availability. This commitment has 
helped Korvan harvesters become the 
best selling grape harvesters in the U.S. 
wine, raisin, and juice markets for the 
past five years. 


For 2005, OXBO introduces a new 
Korvan grape harvester, the Korvan 
3016XL. The 3016XL was designed as a 
heavy duty harvester with a 22-inch 
longer catching area, allowing growers 
to harvest at higher speeds. The 3016XL 
also has 4-inch wider kicker- and cross- 
conveyor belts for cleaner fruit when 
picking higher tonnage. The new har- 
vester has larger bearings on the head 
posts, a larger ball joint with a stronger 
connection to the beater post, and other 
harvester improvements. 

All Korvan harvesters utilize a bucket 
conveyance system and soft-touch bow 
rod harvesting system that gently carry 
grapes to the gondola, giving more 
clean, whole fruit than any other 
machine on the market. Because Korvan 
doesn’t drag your grapes, Korvan har- 
vesters pick the fruit winemakers love. 

With the addition of the Korvan grape 
harvesters to OXBO’s Vineyard 
Solutions line, OXBO now offers all of 
the quality products growers need in 
today’s vineyards. 

For more information, contact: 

Korvan Harvesters 

OXBO International Corp. 

270 Birch Bay Lynden Rd. 

Lynden, WA 98264 

toll free: 888 /6-KORVAN 

CA reps: Mitch: 559/285-5804, 

or Scott: 559/392-1341 

e-mail: korvan@korvan.com 

website: www.korvan.com or 

www.oxbocorp.com 
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ANDERSON 
AGRI-FOREST EQUIPMENT, INC. 


Rabaud 
Ww, The sense of innovation 


Rabaud, a premier European manu- 
facturer of equipment for vineyards 
and agricultural businesses, has been 
located in Vendée (northwest French 
coast) since 1980. 

The majority of Rabaud’s hydrauli- 
cally-powered equipment is designed 
with “constant innovation” to fit to 
any tractor providing the means to 
complete difficult work more easily 
and efficiently. 

Timber and post-processing equip- 


ment range from log splitters for pri- 


vate or professional use to post dri- 
vers, post pointers, post peelers, and 
hole diggers for grape or fruit grow- 
ers. Barbed wire, wire netting unwind- 
ing and installation systems for fenc- 
ing purposes are also available. 

An extensive range of user-friendly 
farm and business maintenance equip- 
ment is offered, such as hydraulic 
sweepers with numerous optional 
configurations that can be adapted to 
many different types of vehicles. Dozer 
blades for terracing, or for removing 
snow from roads, are available and 
adaptable on tractors up to 200HP. 

Special machines for specific agri- 
cultural applications have been devel- 
oped to specific customer require- 
ments. Visit www.rabaud.com to 
discover the wide range of machines. 

For more information, contact: 

Rabaud sas 

Bellevue, F-85110 Sainte Cecile, France 

tel.: 011 33 2 51 48 51 43; 

fax: 011 33 2 51 48 5153 

e-mail: export @rabaud.com 

North American Agent: ANDERSON 

Agri-Forest Equipment, Inc. 

Contact: Stephen Anderson 

44 A de La Marquise 

St. Sauveur, Quebec, CANADA, JORIR4 

toll free: 866 / 6810550; fax: 450/240-0552 

e-mail: stephen@andersonagri-forest.com 

website: www.rabaud.com 
PLEASE SEE ANDERSON AGRI-FOREST AD, PAGE 24. 
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Busco, INC. 

For 10 years, Bubco, Inc. has sup- 
plied specialized equipment to the 
vineyard industry. Through a network 
of dealers across the U.S., Bubco offers 
a complete service for the Collard 
Raptor leaf remover. 

The Collard Raptor, introduced five 
years ago to the California market, has 
gained popularity as a premier vine- 
yard leaf removal machine. The 
Raptor removes leaves as early as pos- 
sible (fruit set), enabling grapes to ben- 
efit from early exposure to sunlight. 
Grapes are enriched with antho- 
cyanins and phenolic compounds. 
One can thus obtain grapes more suit- 
able for producing great wines. 


aay i 
Grape bunches are also cleaned by 
the removal of dead flower parts and 
other debris. Aeration of the fruit zone 
and exposure of grape bunches to the 
sun prevent rot and improve the effi- 
ciency of treatments. The Raptor pneu- 
matic system also removes leaves from 
the interior of the vines whereas vac- 
uum systems only remove leaves from 
the outside. : 
Collard offers front and rear tractor- 
mount models in single or two-row 
configurations. The High Clearance 
Raptor for over-the-row tractors is 
available for a two or four-row 
machine. 
For more information on Collard Raptor leaf 
removal machines contact: 
Bubco, Inc. 
PO Box 1840, Lodi, CA 95241 
toll free: 800/474-2532 
website: www.bubco.com 


TERRA SPASE, INC 

Terra Spase, Inc, thanks to a partner- 
ship with John Deere and Soil & 
Topography Information, announces a 
new Soil Information System™ (SIS) 
that represents a new approach to soil 
analysis, mapping, and management 
for vineyards. 

The SIS system combines state-of- 
the-art soil physical data collection 
technology (texture, compaction, water 
holding capacity) with chemical analy- 
ses to create the most detailed and 
accurate maps of soil variability com- 
mercially available. Products include soil 
maps that can be used to support vine- 
yard management fertility and irriga- 
tion practices in vineyard layout and 
irrigation system design, varietal and 
rootstock selection, soil preparation, 
and soil amendment and fertilizer 
applications. 

Soil Vigor Potential Plus™ and plant- 
available water maps can also be used 
for trouble shooting and for directing 
canopy management, fruit thinning, 
and selective harvest decisions, saving 
valuable labor and improving vine- 
yard efficiencies. 

Terra Spase products include: near 
real-time North Coast weather data 
and vineyard-specific maps of vine 
water status, soil moisture holding 
capacity, and NDVI maps of vine 
canopy density. Weather data for Napa 
and Sonoma counties and Fox Weather 
products are available online at 
www.terraspase.com. 

Terra Spase’s two reports (Soils and 
Wine Grapes in the Napa Valley AVA and 
Weather and Wine Grapes in the Napa 
Valley AVA), on the soil and weather 
conditions in Napa Valley AVA can be 
ordered from Terra Spase. 

For more information, contact: 

Terra Spase, Inc 

345 La Fata St., Ste D, St. Helena, CA 94574 

tel: 707/967-8325; fax: 707/967-8596 

e-mail: terraspase@earthlink.net 

website: www.terraspase.com 
PLEASE SEE TERRA SPASE AD, PAGE 34. 
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Chemical Analysis of Grapes & Wine: 

Techniques & Concepts (2004) 

P. Iland, N. Bruer, G. Edwards, 

S. Weeks & E. Wilkes 

Comprehensive theory and practice of major 

chemical analyses of grape and wine. 
115pp—$110.00 


Concise Guide to Winegrape Clones for 
Professionals, 2nd Edition 

John Caldwell 56pp—339.00 
Cooperage for Winemakers 

Geoffrey Schahinger, Bryce Rankine 
Manual on construction, maintenance, and use 
of oak barrels. User-friendly, informative text and 
photos 112pp—$25.00 


Diseases, Pests, & Grape Disorders 
Field Guide 
Magarey, MacGregor, Wachtel, & Kelly 
Sturdy, laminated, pocket-sized guide contain- 
ing more than 350 color photos with short, 
easily-read descriptions of most diseases, 
pests, and disorders found in vineyards. 
107pp—$27.50 


Flowering and Fruitset in Grapevines 
Peter May 

How weather affects fruitset. Published by 
Phylloxera and Grape Industry Board of South 
Australia. 120pp—3$28.50 


Growing Quality Grapes to Winery 
Specifications by M. Kristic, G. Moulds, 
B. Panagiotopoulos, & S. West 

Quality measurement and management 
options for grapegrowers. 103pp—$32.50 


Knowing and Making Wine 
Emile Peynaud 391 pp—385.00 


Monitoring the Winemaking NEW! 
Process from Grapes to Wine: 
Techniques and Concepts by P. lland, N. 
Bruer, A. Ewart, A. Markides & J. Sitters 
Concepts, tests and techniques used by wine- 
makers throughout the winemaking process for 
wine style and quality control. 
120pp—$110.00 


Micro Vinification 

M.R. Dharmadhikari & K.L. Wilker 

A practical guide for home winemakers, com- 

mercial small-scale producers, and large wineries 

making small, experimental lots of table wine. 
145pp—$25.00 


Oregon Viticulture Ed Hellman (editor) 
Comprehensive, easy-to-use guide for commer- 
cial Oregon vineyards, combining expertise of 
university researchers with grape growers and 
winemakers. 272pp—344.95 


Refrigeration for Winemakers 

R. White, B. Adamson, B. Rankine 

Original book (reprinted with corrections) that 

explains how to make most of refrigeration in 

the winery with a troubleshooting guide. 
96pp—318.00 
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PWV BOOKSHELF 


USE THE BOOK ORDER FORM IN THIS ISSUE ¢ Your wine books promptly shipped from one source. 


ODYSSEY 


100 interviews with Zinfandel 


| growers and producers throughout _ 
| California and Mexico. 


450 pages including photos 


Edited and published by PWV 
$39.00 


Soil, Irrigation & Nutrition —_P. Nicholas 
Describe vineyard soil types, how to manage soil 
treatments, cover crops, and herbicides, opti- 
mize water quality, irrigation systems. Nutrient 
deficiencies and toxicities, how to manage nutri- 
tional requirements. 201 pp—355.00 


Spinning the Bottle H. Posert/P. Franson 
50 case studies in wine public relations 
promoting wine, wine companies, and wine- 
related issues. 220pp—339.95 


Sunlight into Wine 

R. Smart & M. Robinson 

Canopy management and economics, improve- 

ment of canopy microclimates, importance of 

winegrape canopies, construction of trellis systems. 
88pp—339.00 


Synthesis of 7th International 
Symposium of Oenology of Bordeaux 
Christopher Gerland 64pp—339.00 


Using Grapevine Rootstocks, The 
Australian Perspective Peter May 
Use of rootstocks in Australia including physi- 
ology and factors affecting rootstock choice. 
62pp—$19.50 


Vineyard Simple Tom Powers 
Provides a clear outline with diagrams and 
color photos on how to build and maintain 
your own vineyard. 118pp—$19.95 


Viticulture, Vol. I, Resources in Australia 

2ND EDITION 

B.G. Coombe & P.R. Dry , 

With worldwide application. Soils, climates, 

grapevine classifications, grape varieties, phe- 

nology, rootstocks, planting material, vineyard 

site selection, and grape berry development. 
211pp—3$60.00 


Viticulture, Vol. Il, Practices in Australia 
B.G. Coombe & P.R. Dry 

Grapevine propagation, vineyard establish- 
ment, pruning, canopy management, irriga- 
tion, grapevine nutrition, grape pests, disease, 
protection. pp—342.50 


Vineyards in the Watershed 

Julianne Poirier Locke 

Sustainable winegrowing in Napa County: 
erosion, water, weeds, soil, wildlife, cover 
crops, vine health, and organic farming. 


TA 


181pp—$15.95 | 


Viticulture & Environment 
John Gladstones : 
Site, variety, and cultural practices. Climatic | 
analysis of Australian and world viticultural | 
areas, new viticultural sites and possible | 
changes in the climatic conditions. io 
310pp—$45.00 


Wine: A Global Business 
edited by Liz Thach and Tim Matz 

Business aspects, marketing, planning, public 
relations, accounting and supply chain man- 
agement issues for modern, global wine busi- 
ness operations. 322pp_$39.95 


Wine Analysis and Production 

B. Zoecklein, K. Fugelsang, 

B. Gump, & F. Nury 

A practical understanding of quick screening 
assays, wet chemical and instrument analysis 
plus results and interpretation of winemaking. 


NEW! | 


512pp—$89.95 


Winegrape Berry Sensory 
Assessment in Australia 


E. Winter, J. Whiting, J]. Rousseau 
How to examine berries 


NEW! | 


efore harvest with e 


20 standardized and industry-tested criteria, a 


by judging stems, skins, pulp, and seeds. 


64pp—$28.00 | 


Wine Grape Varieties in California NEW! | 


edited by P. Christensen, N. Dokoozlian, 

M.A. Walker, & J. Wolpert 

Guide to growers and vintners making decisions 

about variety plantings and growing practices. 
190pp—$30.00 


Wine Growers Guide 


Philip Wagner 


Easy to understand essentials to establish a | 


vineyard, pruning, training, vineyard manage- 
ment, propagating vines, and vine ailments. 


229pp—$34.95 | 


The Winemakers Dance: 

Exploring Terroir in the Napa Valley 
Jonathan Swinchatt & David G. Howell 
How geology, microclimate, and vintners cre- 


ated the distinct Napa Valley wine region and | 


example of terroir. 


Wine Microbiology Ken Fugelsang 
Provides background information, step-by- 
step laboratory procedures, and interpretation 
of results. 245pp—3$79.95 


Winery Utilities Planning, Design, and 

Operation David Storm 

Describes major components of winery utility 

systems ce anning, design, and operation. 
50pp—3105.00 


Winery Wastewater Handbook: 
Production, Impacts, and Management 
J. Chapman, P. Baker, & S. Wills 
Examines the chemical nature of wastewater, its 
impacts, how it can be handled efficiently, and 
disposed of responsibly. 128 pp—321.00 


229pp—$34.95 | 
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The Kimco Model 9300 is a heavy 
Kimco MANUFACTURING, INC. duty in-row tiller that works in soil Cefn Resources 


and weed conditions that other in-row C onsulting Training & 
2) 


machines can not handle. The Kimco R Sas S ; 
can work in soils from sand to clay to ecrulting ervices 


rocks and in any combination. Weeds 


from just emerged to six feet high are “The Personnel Perspective is a valued 
partner to our business. From human 
a problem. resources and organizational development 
The Kimco is mounted ahead of the consulting to high level recruiting, they 
operator, either in front or on the side provide us with both a wealth of expertise 
and relevant, practical help in managing our 
of a tractor, for better visibility and company. We at J Wine Company respect 
ease of control. The operator can easily and appreciate their standard of excellence.” 
override the automatic vine sensor if J WINE COMPANY 
desired. The Kimco Model 9300 in-row Ue ase 


(es) 


tiller and its companion model M-9700 DR Compianc ices nent 


in-row mower are proven to be very 
cost-effective in controlling weeds in 
the vine row. 

For more information, please contact: 

Kimco Manufacturing, Inc. 

9200 W. Barstow Ave., Fresno, CA 93722 

tel: 559/277-9300, toll free: 800/356-9641; 

fax: 559/277-9358 

e-mail: sales@kimcomfg.com 
website: www.kimcomfg.com 


Supervisory & Management Training 
Leadership Performance Coaching 
Compensation & Bonus Systems 
Performance Review Systems 


Employee Handbooks, Policies 
& Procedures 


Conflict Resolution 
Outplacement & Career Consulting 


Retreat S Meeting Facilitation 


; PLEASE SEE KIMCO MANUFACTURING AD, PAGE 33 Organizational Development 
Now that the vineyard industry has Recruitment Sernecs 
made a turn toward better returns to 
the grower, this is a good time to eval- = PERSONNEL 
uate methods to sustain profitability. A PERSPECTIVE 
consideration of mechanical in-row 
weed control is valuable. Both in-row SANTA ROSA, CA 707-576-7653 


www.personnelperspective.com 


tilling and in-row mowing are cost- 
effective alternatives to the use of 
chemicals. 


A Natural 
Solution 


FULL SERVICE WAREHOUSE ¢ Redundant cooling systems designed 


to reliably deliver maximum 
cooling year round, 
ensure total client confidence. 


GOraventrs COMPANY 


The right alternative for your winery equipment 


The SMALLEST 
MONOBLOC 
specifically 
designed for 
wineries of up to 
3,000 cases/year 


¢ Temperature controlled storage. 


* State-of-the-art security, fire and 
temperature monitoring systems. 


Ask for a quote! 


* Insured and certified bonded wine 
storage, 


* Strategic inventory management. 


| oe & 
West Coast USA: 10350 Old Redwood Hwy., Windsor, CA 95472 
Ph: (707) 838-2222 © Fax: (707) 838-2242 
East Coast USA: P.O. Box 162, Lewiston, NY 14092 


In Canada: 6935 Oakwood Dr., Niagara Falls, ON L2E 6S5 
Ph: (905) 357-2930 * Fax: (905) 374-2930 


Confidence is a 
destination for wine... WINE STORAGE 


CONSOLIDATION 
710 L STREET || Logistics 
MARE ISLAND, CA 94592 
TOLL FREE: 1-866-WINE-HUB nesta 


www.winescentral.com We Care... 


Email: info @criveller.com ¢ Website: www.criveller.com 
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Integrated irrigation 
Continued from page 34 


beyond your time. It is time well spent 
to look for signs of both excess water 
stress and, on the opposite extreme, 
signs of excess vigor brought on by too 
much easily extractable water. 

By far, shoot tips are the best indica- 
tors of water status, especially (and pri- 
marily) between bloom and veraison 
(when we are trying to restrict shoot 
growth). Shoot tips are easy to observe 
just by driving past, although more 
thorough examinations are best. 

Shoot growth ceases at about -11 
bars of water potential, but will show 
signs of slowing at -9 or -10 bars 
(Figure II). Beyond about -14 bars, 
shoot tips will dry up. This is not a bad 
thing if the shoots are long enough and 
have enough leaves to ripen the crop. 
Like the pressure chamber, shoot tips 
may be used as a “speedometer” for 
irrigation management, although they 
are not useful after growth ceases. 

At Gallo of Sonoma, a rating system 
is used to describe and log shoot tip 
condition (Figure III). There are other 
systems in use, but they are all very 
similar in concept. 

As discussed in Section A, a very 
good method for assessing vine water 
stress early in the season is to monitor 
shoot elongation rates using numerous 
marker shoots within a vineyard block. 
Shoot growth will slow down and then 
stop — usually before the shoot tip 
symptoms appear. 

Other visual indicators include ten- 
drils, which droop when the vine is 
water-stressed. Tendrils are useful only 
before veraison, however, as_ they 
become tough and woody afterwards. 
Basal leaves (leaves closest to the base of 
the shoots) will abscise (turn yellow, dry 
up, and fall off) when a vine is under 
water stress. This is undesirable, as 
leaves are needed to protect the fruit 
from the sun and for production of sug- 
ars for ripening. Hence, yellowing leaves 
are usually a sign of over-stressed vines, 
although a small amount of leaf abscis- 
sion — no more than one to two leaves 
per shoot — may be allowable if it occurs 
late in the season. 

Leaf blade-petiole angles will 
change under water stress, as the vine 


is programmed to avoid sun exposure 
at such times. This mechanism helps 
prevent overheating of the leaves. 
Under high water status (not stressed), 
the petiole makes a 90° angle with the 
leaf blade. The angle becomes smaller 
and the leaf folds slightly under high 
levels of water status. This is another 
indicator of an over-stressed condition 
— vines in this state are not very pro- 
ductive. 

However, some varieties, such as 
Cabernet Sauvignon, do not express 
this symptom readily. Thus, it is not a 
very reliable indicator of water status. 
Actually, all of the visual symptoms of 
water stress are “lagging indicators” in 
that they express themselves after the 
vine has experienced some stress. 

The fruit can be used as an indicator 
of water status although, again, fruit- 
stress symptoms are often an indica- 
tion of an over-stressed condition. 
Before veraison, fruit water-stress 
symptoms include flaccid or shriveled 
berries in the afternoon. This is not nec- 
essarily an over-stressed symptom, 
though, if the berries regain turgidity 
in the evening. In fact, this condition 
can lead to small berries that will make 
a more highly structured red wine, if 
desired. 

After veraison, puckering or shriv- 
eling berries are usually an over- 
stressed condition. During ripening, 
flaccid or shriveling berries will never 
recover their turgidity and can result in 
severe loss of both yield and wine 
quality. 

However, it is important not to con- 
fuse shrivel due to water stress with 
shrivel due to other conditions. Shrivel 
due to water stress will be seen on fruit 
all over the vine, while fruit shrivel 
due to overexposure to sunlight (heat 
stress) will be most prevalent on the 
afternoon-sun side of the canopy. 

Fruit shrivel due to bunch-stem 
necrosis will be accompanied by a 
dried out rachis, while water-stress 
shrivel will retain a green rachis. Since 
fruit shrivel during ripening is poten- 
tially catastrophic, it should be moni- 
tored but not used routinely as an irri- 
gation guidance tool. Late in the 
season, the pressure chamber is really 
the only reliable tool for vine water sta- 
tus feedback. a 


Section C — Irrigation Strategy will 
appear in May/June 2005 PWV. 


The author wishes to thank the Gallo 
family for their tremendous support and 
the staff of Gallo of Sonoma Winery & 
Vineyards for their substantial contribu- 
tions. Special thanks to Jim O'Donnell for 
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jects. Additionally, the content reviews 
from Stan Grant, Jeff Lyon, Steve Matthi- 
asson, and Kirk Grace are sincerely appre- 
ciated. 
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PERSONNEL POINT OF VIEW 


Fffective 
use of 
performance reviews 


“T dread this time of year!” Pamela exclaims. It’s time for her 
to do performance reviews. “I have so much on my plate 
right now. I just don’t have time for all this paperwork!” 

The winery where Pamela works as tasting room manager 
schedules performance reviews for all employees at the same 
time of year. Senior management feels that this is the best 
way to ensure consistency in the evaluations, and the timing 
allows them to align the assessment of individual performance 
results with those of the winery. Pamela thinks this approach 
is a great idea, but she wants to make sure that her perfor- 
mance reviews are more than just a “paperwork” exercise. 

“T ask myself how I can make my reviews more useful,” she 
explains. “I figure that one way is to use these reviews as an 
opportunity to have a conversation with my staff about what's 
important in their jobs and how they make a difference to the win- 
ery. It'll also be a time to celebrate accomplishments and talk 
about development needs.” I agree with her approach. It will 
make the reviews more valuable — both to her and to the staff. 


66 T CRITERIA WILL YOU EVALUATE?” I ask. Pamela shows 

me the form that the winery has created. It has two 
main categories — job performance and performance factors. 
“The performance factors section of this review format,” 
explains Pamela, “is very interesting to me. 

“In other companies, I’ve been asked to evaluate behav- 
iors, such as ‘teamwork’ or ‘communication,’ so I’m used to 
that. This form, however, evaluates employees on demon- 
strating the values of the winery — quality, customer service, 
leadership. I really like this. It means that everyone in the 
winery is going to be focused on the same things. 

“Maybe it is just semantics, but I think using the same 
words and concepts to describe the behavior we expect from 
our employees and the behavior we expect from the winery 
is very powerful. It gives me the opportunity to reinforce the 
importance of our values and culture with each employee 
and to discuss how each of them can demonstrate these val- 
ues in his or her day-to-day job.” 

She goes on to tell me about some things that she did earlier in 
the year to bring the values to life within her department. For sev- 
eral weeks, she devoted time at each staff meeting to one of the val- 
ues. She asked employees to identify ways that they could demon- 
strate the value in their work and to create standards of 
performance that would help them achieve excellence in this area. 

Pamela grows thoughtful, “The standards they created will 
be very useful to me now as an evaluation tool — for each indi- 
vidual and for the department overall. Perhaps Ill ask the team 
to give me feedback about how well they’ve done in each area.” 


66 T INFORMATION WILL YOU GATHER TO WRITE THE 
REVIEW?” I ask. Team input would be useful for a dis- 
cussion of department results. What about the individual? 
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Pamela decides to create a short “self-evaluation” form for 
her staff to complete, asking them to provide their assessment 
of the year’s performance in three areas. 

First, their goals — what was accomplished during the 
year that they are most proud of? What did they set out to do, 
but have not accomplished? What goals will they set for 
themselves next year? 

Second, their skills — their strengths and skill areas that 
they'd like to develop. 

Finally, their suggestions for the winery — what could the 
winery do better? 

These self-assessments will provide input to Pamela’s 
evaluations. More important, they will help Pamela know if 
she and the employee are on the same page about that 
employee’s performance. 

Pamela considers what other information she can use — tasting 
room sales records, wine club sign-ups, her observations noted 
throughout the year, feedback from other managers, customer 
comment cards, etc. She identifies a number of good sources. 

She realizes that it is important to look at the whole year, not 
just the last few months. “It’s so easy to just focus on what's 
going on right now,” she muses. “Take Sam for instance. Most 
of the year, he’s been really great — coming in early, taking 
extra shifts to help out. The last few weeks, though, he’s been 
getting here late. He moved and is having trouble judging the 
commute. If I’m not careful, I’ll let my frustration with this 
recent performance color how I look at the whole year!” 


66 T TIPS DO YOU HAVE FOR WRITING THE REVIEW?” 

Pamela asks me. “Managers often ask how they can 
be objective in their comments,” I reply. “The best way is to 
describe what you observe, its impact, and, if necessary, what 
change you'd like to see.” 

Task Pamela how she will prepare Sam’s evaluation on atten- 
dance. She pulls out his form. “Well, what I have here is ‘Sam was 
reliable in attendance most of the year. However, recently, his 
dedication to the job has declined.’” Pamela thinks about this 
statement and realizes that, by describing Sam’s tardiness as a 
“lack of dedication,” she is drawing a conclusion that might not 
be true, and one that might cause Sam to get defensive. 

If she describes what she observes and its impact, she'll be 
more likely to help Sam see that improvement is needed. “I think 
I'll rewrite that last sentence,” she says. “How’s this? ‘However, 
during the past three weeks, Sam has been late every day, which 
has made it necessary for his co-worker to work overtime to pro- 
vide coverage. Sam needs to improve his attendance.” 

Pamela and I discuss some other tips to help managers be 
objective in their evaluations: 
¢ Focus on job requirements and job performance criteria, 

e Evaluate performance, not personality, 
e Avoid personal judgments, 

e Provide examples of performance, 

¢ Be candid and honest. 


66 ABOUT ADDRESSING ATTITUDE?” Pamela describes a 

problem she is having with one of her employees. “He 
knows a lot about the wine and is great at sales. But he isn’t a 
team player. He won’t help out new staff members. He acts as 
if it’s beneath him to educate them about the wines or to help 
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them build their sales skills.” Pamela doesn’t know how to 
effectively give him feedback on this aspect of his performance. 

“You can use the same formula as you used with Sam’s 
attendance,” I suggest. “Describe your expectations, your 
observations, the impact of his performance, and what you'd 
like to see changed.” Pamela explains that she expects Troy to 
help the newer staff members and share his knowledge and 
expertise. As a result of Troy’s current performance, it is tak- 
ing a longer time for the new staff to get up to speed, which 
is reflected in the department's sales numbers. 

“I need to point this out to Troy. If he was helping his staff, 
they would be making more sales. Our numbers would be up, 
and because of the way our incentive plan is designed, every- 
one would win.” 

As she says this, Pamela realizes that Troy might not know 
about her expectations. “I’ve always been told that a perfor- 
mance review should contain no surprises,” Pamela remarks. “I 
can see how easy it is to make assumptions about what an 
employee knows!” The performance review meeting will give 
her and Troy an opportunity to discuss these new expectations 
and what support he might need to be successful in them. 


66 OW WILL YOU HOLD THE PERFORMANCE REVIEW MEETING?” | 
ask what plans Pamela has made to discuss the reviews 

with her staff. She has reserved the conference room, so she can 

have the meetings in a private place and has made notes to guide 

the meeting, so that she will be sure to cover the important items. 
Her agenda includes the following: 

¢ Welcome the employee (Try to set him or her at ease). 

¢ State the purpose of the meeting (“Here’s the job; I want 

you to succeed”). 

¢ Ask their observations about the year (Get them involved 

in the conversation). 

¢ Review criteria and results (expectations, observations, 

impact). 

¢ Acknowledge accomplishments (and problem-solve what 

didn’t go well). 

e Discuss next steps (new department objectives, individual 

goals, development plans). 

e Thank the employee (for time, candor, efforts during the year). 
We discuss ways that Pamela might anticipate reactions of her 

employees during the meeting and prepare for them. One useful 

tool will be the completed “self-evaluation” forms. The employee’s 

comments will provide a good indication of whether or not his or 

her perception of performance is the same as Pamela’s. 


66 T ARE YOUR NEXT STEPS?” [ ask. Pamela looks at the 
stack of forms on her desk. “I’d better get started review- 

ing information and writing these reviews,” she observes. “I’ve got 
my work cut out for me, but now I think it will be time well-spent. 
“By the end of this process, my staff and I will all be on the 
‘same page.’ We'll have a common understanding of where 
the tasting room is headed, how they fit in, and what I expect 
them to focus on. We'll be even more successful in the future, 
with all of us pulling in the same direction.” i 


Anne Heron is a senior associate with The Personnel 
Perspective, a human resources consulting, training, and recruiting 
firm in Santa Rosa, CA. She has over 25 years of management and 
HR experience. Contact: 707/576-7653. 
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Integration of grapevine systems 
Continued from page 71 


These results were confirmed dur- 
ing 2003 by comparing horizontal and 
vertical-shaking harvesting methods 
on several white and black grape vari- 
eties (Table VII). On the basis of these 
results, some large MSPC vineyards 
are now being planted at major winer- 
ies. 


COMBI sysTEM 

The most advanced research on 
innovative training systems is focused 
on the COMBI, which combines some 
of the DC’s structural characteristics 
with those of the Californian U- 
system.”® In the COMBI system, two 
vertical shoot-positioned walls side by 


side are supported by a U-shaped. 


structure that alternates along the row 
with a pair of mobile arms identical to 


the DC (Figure X). As in the MSPC, the 
cordon support wire runs through 
brackets, which enables the cordon to 
move up and down in response to ver- 
tical shaker action. The same commer- 
cial harvesters used for DC (Figure X- 
B, C) can be applied to the COMBI and 
the normal multiple cutter-bar pruners 
(Figure XI). 

Testing in the 2002-2003 harvesting 
and pruning season was very success- 
ful (Figure XII) and deserves expan- 
sion to a larger scale. On the strength 
of the initial indications, new experi- 
mental COMBI-trained vineyards are 
being created with more acreage and 
more varieties in order to assess their 
physiological response and reaction to 
full mechanization. 


Conclusions 
Experimentation in Italy targeting 
maximum integration of training sys- 
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tems and mechanization is fairly 
advanced. In recent years, this has cer- 
tainly contributed to a large increase in 
the number of harvesters in use, along 
with pruners and trimmers. There are 
currently about 1,500 traditional over-row 
horizontal-shake harvesters working 
on various types of hedgerow-trained 
vines, and about 70 vertical-shake, 
inter-row, half-row machines working 
on DC vines, but also successfully 
tested on the COMBI. 

A recent addition has been a number 
of self-propelled, over-row machines 
derived from the original TRINOVA 
model using vertical shaking on FMC 
and MSPC vines.’ The number of 
pruners is 2,000 to 3,000, with rotary 
knives or multiple movable cutter bars 
appropriate for both summer and win- 
ter work. 

Italian research over the past 20 
years has improved scientific know- 
ledge of vine physiology and agro- 
nomic criteria for correct management 
of a modern vineyard. All the pro- 
posed training methods are adaptable 
to a broad range of environmental 
conditions; they have also been envis- 
aged to supply high quality products 
using more or less extensive mecha- 
nization. 

Short-pruned cordon systems, such 
as the upgraded SPC, DC, FC, FMC, 
and MSPC, appear to be best-suited to 
replace annually renewed long-cane 
systems, because they are especially 
adapted to modern winegrowing 
methods in which integration with 
machines is the key. Special mention 
should also be made of the very recent 
COMBI system, which opens up the 
path for more use of existing machines 
for the DC and for a new vineyard 
model, while still respecting the basic 
physiological rules governing grape 
vine cultivation. 

Yet, now and in the immediate 
future, advantages of modern vine 
training methods can only be exploited 
to the fullest if there is a strongly spe- 
cialized vision of viticulture. This 
requires an uncompromising commit- 
ment to specific machinery such as 
tractors, sprayers, pruners, and har- 
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vesters, and a high level of technical 
competence for the timing and meth- 
ods of handling the vines. i 
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ASEV 56th Annual Meeting, Seattle, WA 


Monpay, JUNE 20 


Phenolics Symposium — 
from Vineyard to Winery 


Basic chemistry of phenolics — Histori- 
cal perspective, Jim Kennedy, Oregon 
State University 

Biochemistry of phenolic synthesis, 
Norman Lewis, Washington State 
University 

Methods for analyzing phenolics in 
research: Why should industry care? 
John Thorngate, Allied Domecq Tech- 
nical Services, William Hill Winery 

Analyzing phenolics in a winery, Jim 
Harbertson, Washington State Uni- 
versity — Prosser 

Fruit maturity & phenolics (hang time), 
Doug Adams, UC Davis 


Tuespay, JUNE 21 


Phenolics (cont.) 


Cultural practices and environmental 
factors, Mark Downey, CSIRO Plant 
Industry, Australia 

Phenolics in winemaking, 
Boulton, UC Davis 

Phenolics, oxygen, and barrels, Andy 
Waterhouse, UC Davis 

Wine pigments and tannins, Veronique 
Cheynier, INRA, Montpellier 

Bottle ageing, Helene Fulcrand, INRA 
Montpellier 

Sensory aspects of phenolics, Stéphane 
Vidal, Inter Rhéne 

Tasting of various aspects of phenolics in 
wines, Ann Noble, Emeritus, UC Davis 


Papers from Symposium to be pub- 
lished in American Journal of Enology & 
Viticulture. 


Roger 


Filtration workshop, (1/2-day — to be 
repeated) Organized by Roger 
Boulton, UC Davis, Christian Butzke, 
Sakonnet Vineyards, RI. Hands-on 
demonstrations and presentations on 
fundamentals of all types of filtra- 
tion. 


WEDNESDAY, JUNE 22 

Method Validation seminar (3-hour 
seminar) Gordon Burns of ETS Labs., 
Pat Howe, Allied Domecq Technical 
Services, and Steve Kupina, Canan- 
daigua Wine Co. 


WEDNESDAY / THURSDAY 
Oral and Poster Sessions, Keynote 
Speakers, Exhibit Hall 


FRIDAY, JUNE 24 


Science of Closures seminar — 
Co-organized by Patricia Howe, 
Allied Domecq (CA), and Christian 
Butzke, Sakonnet Vineyards (RI), 
(moderators), R. Boulton. 


Physics of wine bottle closures, Roger 
Boulton, UC Davis — Diffusion ver- 
sus permeation of bottle headspace 
gases; component diffusion versus 
bulk flow of permeation; influence of 
layers and materials on diffusion, per- 
meation; thermal expansion and pres- 
sure differentials; shipping, storage, 
and ageing conditions; variation in 
permeability and bottled wine quality. 


Variability in permeability of corks and 
closures, Richard Gibson, Scorpex 
Wine Services, Australia — Bottle-to- 
bottle variation in wine shelf-life; per- 
meability measurements of closures, 
how are these measurements made? 
Variation in permeability of alterna- 
tive closures; comparison of synthet- 
ics to cork, laminates, and screw caps. 


Measurement of gas permeability, Jim Peck, 
G3 Corp, Modesto, CA — Equipment to 
measure gas permeability; magnitudes 
and variations of closure permeability; 
range of closure and seal types. 


Oxidative reactions in bottled wine, 
Andrew Waterhouse, UC Davis, 
Oxygen uptake, radical formation in 
wines; difference between red and 
white wine aldehyde formation; SO 
loss by binding, by reaction; tannin loss 
and softening in absence of oxygen. 


AWRI Wine bottle closure trial on white 
wine, Analytical data — decline of 
free and total SO, with time, relative 
to closure type; color changes with 
time and closure; sensory data. 


Closure considerations and_ choices, 
Matching of closure type to wine type, 
shelf-life or ageing, R. Boulton; Sensory 
changes in a long-term trial, AWRI; 
Consumer preference/Image of closure 
yypes, Anna Marin, OR State Univ.; 
Sulfur dioxide Levels in U.S. commercial 
wines, C. Butzke; Free and total SO, in 
bottle; What are closure options? 


Where do we go from here? Pat Howe 
and Christian Butzke 


Visit www.asev.org for updated 
schedules and information 
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Embracing the Sauvignon revolution 


May 10-11, 2005 


TE he second International Sym- 
posium on Sauvignon Blanc will 
be hosted by the Lake County 
Winegrape Commission. Grapegrowers, 
winemakers, and other Sauvignon Blanc 
experts and enthusiasts will gather at 
Konocti Harbor Resort in Kelseyville, CA 
to explore, taste and experience Sauvignon 
Blanc from regions around the world. 

“This process of bringing together 
over 250 stakeholders from industry 
and academia at an international level 
is extremely exciting. It also shows the 
attention the consumer is paying to 
this fast-rising grape variety.” says 
Rick Gunier of the Lake County 
Winegrape Commission. 


Agenda includes: 
May 10: 
¢ History of Sauvignon Blanc in 
California, 1960s to the present; 
¢ World view of Sauvignon Blanc: what 
the sales trends are showing us; 
¢ Selling Sauvignon Blanc as an interna- 
tional product; 
e Sauvignon Blanc as a wine category in 
the retail and on premise trade; 
e Sauvignon Blanc styles of the world; 
e Restaurants and Sauvignon Blanc: suc- 
cesses and challenges; 
e Award-winning Sauvignon Blanc and 
the Latino market; 
e Fancy food trends and what to pair with 
Sauvignon Blanc. 


May 11: 

e Sauvignon Blanc trends and future in 
California; 

¢ Influence of canopy management and 
climate on Sauvignon Blanc; 

e Organic and biodynamic farming sys- 
tems for Sauvignon Blanc; 

* Harvest date and yield effects on 
Sauvignon Blanc; 

¢ Terroir influence on north coast 
Sauvignon Blanc; 

¢ Terroir components’ influence on the 
aromatic potential of Sauvignon Blanc 
grapes; 

* New Zealand Sauvignon Blanc; 

* California Sauvignon Blanc winemaker 
panel; 

¢ North Coast winemaker panel. 


Many seminars include wine tasting. 
Additional meals and tasting events 
are included in the symposium cost. 
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ELSEYVILLE, CALIFORNIA 


To register, visit www.lakecountywine 
grape.org or e-mail: shannong@lake 
countywinegrape.org. 


Committed Guest 
Speakers: 


Dan Berger, 
Syndicated Wine Columnist 
Jon & Eileen Fredrikson, 

Gomberg, Fredrikson 
& Associates 
Paul Dolan, Partner, 
Mendocino Wine Company 
John Ash, Culinary Director, 
Fetzer Vineyards 
Karen MacNeil, Director, 
Center for Professional 
Wine Studies, Culinary 
Institute of America 
Reynaldo Robledo, 
Robledo Family Winery 
Bonnie Frese, President, 
Private Harvest Inc. 

Dr. Jim Wolpert, 
Chairman, Dept. of Viticulture 
& Enology, University of 
California at Davis 
Dr. Richard Smart, 
Consultant, Australia 
Ron Bartolucci, Bartolucci 
Vineyards, Lake County 
Jim Fetzer, Ceago del Lago 
Winegarden, Lake County 
Laurie Hook, Winemaker, 
Beringer Blass Wines 
Fritz Meier & Mark Theis, 
Winemakers, 
Kendall Jackson Winery 
Mark Burch, Winemaker 
Wildhurst Vineyards 
Xavier Choné, 
University of Bordeaux 


Presented by the Lake ak wren Growers and U.C. Cooperative Extension. 
Program and registration online: www.lakecountywinegrape.org. 
Seminar enrollment fee $300. For more information: 707-995-3421 


PWV OFFERS BOOKS 


WITH CONTENT! 
Wide array of Bookshelf titles 


ASEV Soil Symposium Proceedings 


Now on Sale 


Proceedings of ASEV’s 2004 Soil Environment and Vine Mineral 
Nutrition Symposium are now available! 

8 ASEV has published a peer-reviewed volume of papers pre- 
a ay sented at their Annual Meeting Soil Symposium, held in June 
ees 2004. Edited by Peter Christensen and David Smart, the 192- 
page volume also contains research papers on related topics. 


A Cost of the proceedings is $50 for ASEV members and $100 
4) for non-members. To order, use the publications order form 
3 on the ASEV website at www.asev.org. 


€ 


"Varieties : 
“in Californiaz >” 


First comprehensive varietal 
publication written by University of 
California Extension advisors covering 
all California wine regions! 530 


IF it's 


WINE BOTTLES... 


Flowering 
and Fruitset 
in Grapevines 


Gee 


® New Glass — Donte 


Thorough review of relevant scientific 
and technical literature about the 
critical growing period in the cycle of 
the grapevine! $28.50 


ODYSSEY 


BY 
RHODA STEWART 


Stories, perspectives, and techniques 


860 S. 19TH ST. HR PHONE: (510) 234-5670 Hasse cl ORI Ziniece 
producers! 539 
RICHMOND, CA 94804 FAX: (510) 234-0433 
www.encoreglass.com Gift subscriptions and certificates | 
Gina.Abeyta@Encoreglass.com John.First@Encoreglass.com Order today for prompt delivery! 
Dave.Hammond@Encoreglass.com Dan.Mansir@Encoreglass.com 415/479-5612 
Barrie. Wheeler@Encoreglass.com www. practicalwinery.com 
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ADVERTISER 


Agajanian Vineyards 
Agri-Analysis Associates 
Agro-K Corporation 
American Ag Credit 
Anderson Agri-Forest Equip. 
Barrel Builders 

Barrel Master 

Boswell Company 43, 
California Grapevine Nursery 
Joseph W. Ciatti Co. 
ColloPack Solutions We 
Cork Supply USA 

Critical Environment Tech. 
Criveller Company 

Duarte Nursery 
Durand-Wayland, Inc. 
Encore! 

Euro-Machines, Inc. 

Flory Industries 

Gamajet Cleaning Systems 
Gordon Graphics 
Government Liaison Services 
GroWonders Corp. 

Gusmer Enterprises 

Hoyt Shepston, Inc. 

Jaybird Manufacturing, Inc. 
Kasco Marine, Inc. 

GW Kent 

Kimco Manufacturing 

KLR Machines 

Louis Latour Barrels 

Lescure Engineers 

Mercier USA 

Modular Information Systems 
Monarch Manufacturing 
Napa Fermentation Supplies 
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PHONE 


707/433-6654 
530/757-4656 
800/328-2418 
800/800-4865 
450/240-0550 
800/365-8231 
707/526-7567 
415/457-3955 
800/344-5688 
415/458-5150 
707/258-3940 
800/961-2000 
604/940-8741 
905/357-2930 
800/GRAFTED 
800/241-2308 
510/234-5670 
707/864-5800 
209/545-1167 
610/408-9940 
415/883-0455 
800/642-6564 
718/321-0440 
559/485-2692 
650/952-6930 
888/889-4407 
715/262-4488 
800/333-4288 
800/356-9641 
707/823-2883 
415/479-4616 
707/575-3427 
707/251-5818 
866/647-3757 
800/284-0390 
707/255-6372 


FAX 


707/433-6684 
530/757-4655 


707/545-9400 
450/240-0552 
707/942-5426 
707/578-5589 
415/457-0304 
707/963-1840 
415/458-5160 
707/258-3949 
707/746-7471 
604/940-8785 
905/374-2930 
209/531-0352 
706/884-3268 
510/234-0433 
707/864-5879 
209/545-4924 
610/408-9945 
415/883-5124 
703/525-8451 
775/685-9220 
559/485-4254 
650/952-5691 
814/235-1827 
715/262-4487 
734/572-0097 
209/277-9358 
707/823-6954 


707/542-2353 
707/251-5811 


719/539-3900 
707/255-6462 


CONTACT 


Gary Agajanian 
K. Friebertshauser 
Dennis Culver 
Terry Lindley 
Stephen Anderson 
Phil Burton 

Ken Seymour 

Jim Boswell 
Christine Palmberg 
Joseph Ciatti 
Greg Fulford 
Justin Davis 

Bob Davidson 
Bruno Criveller 
John Duarte 

Rick Cordero 
John First 

Matt Eiser 

Marlin Flory 
Robert Delaney 
G. Lindstrom 
James Hurson 
Cheng Wu 

Roger Pachelbel 
Fred Hosking 
Sales Department 
Bob Robinson 
Chantal Reichwage 
Kim Welker 

Al Dunkelberger 
Paul Haskell 
Demerus Lescure 
Krimo Souilah 
Lisa Corbett 

Zach Zeiset 

Pat Watkins 
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ADVERTISER 


Nomacorc 

Oeneo Closures USA 
OXBO International 

Pall Corporation 
Personnel Perspective 
Premier Power 
Refrigeration Technology 
RLS Equipment Company 
Rohrer Manufacturing 
St. Patrick’s of Texas 
Savour Oak 

Scott Laboratories 
Silicon Valley Bank 

MA Silva Corks 

SPEC Trellising 

StaVin, Inc. 

Stoel Rives 

Sunridge Nurseries 

Terra Spase 

Tonnellerie Boutes 


PAGE 


Tonnellerie Quintessence 
Tonnellerie Saury 
Topco, Inc. 

Turf Seed, Inc. 
TW Boswell 
Vinovation 
Vintage Nurseries 
Vitro Packaging 
Vogelsang Wine Pump Div. 

Weed Badger 

Western Square Industries 
Westfalia Separator 13 
Wines Central 78 
Winesecrets 82 
World Cooperage 11, 88 


39, 44-4 


PHONE 


919/269-4728 
707/256-2830 
360/354-1500 
516/801-9482 
707/576-7653 
877/939-0400 
800/834-2232 
609/965-0074 
800/438-7599 
512/989-9727 
707/746-5704 
707/765-6666 
707/967-1367 
707/636-2530 
800/237-4594 
415/331-7849 
415/617-8925 
661/363-8463 
707/967-8323 
510/799-1518 
707/935-3452 
707/944-1330 
805/473-2005 
800/247-6910 
707/255-5900 
707/824-7900 
800/499-9019 
707/258-9470 
800/984-9400 
701/778-7511 
209/944-0921 
201/767-3900 
707/551-7000 
707/255-9107 
888/33-COOPER 


FAX. 


919/269-7936 
707/256-2831 
360/354-1300 


916/939-0490 
707/987-4581 
609/965-2509 


512/989-8982 
707/746-7471 
707/765-6674 
707/967-4827 
707/636-2531 
215/357-3122 
415/331-0516 


661/366-4251 
707/967-8596 
510/799-1557 
707/935-3422 
707/944-1370 
805/473-1536 
503/651-2351 
707/255-5952 
707/824-7905 
805/758-4999 


330/296-4113 
701/778-7501 
209/944-0934 


707/255-9167 
707/255-5952 


CONTACT 

M. Thompson 
Annette Barrett 

K. Van Weerdhuizen 
Nicole Madrid 

C. Silvestri 
Deborah Millhollin 
Glen Marks 

B. Stollenwerk 
Dan Rohrer 
Lynne O’Connor 
Ron Varner 

Steve Doherty 
Rob McMillan 
Neil Foster 
Michael Schmidt 
Alan Sullivan 
Christopher J. Carr 
Terrie Stoller 

Paul Skinner 
Manny Martinez 
Brian Hartley 
Bayard Fox 

Thor Oursten 
Tom Stanley 

Ed Larmie 

Clark Smith 

Jeff Sanders 

Lee Whalen 

Sales Department 
Jeffrey Anderson 
John Peter 

Mike Hoer 
Debbie Polverino 
Eric Dahlberg 

Ed Larmie 
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Michael crafts the perfect blend 


Balance. Structure. Aroma. These all come together in 
your perfect blend. In crafting a barrel, we also blend 
tradition, research and technology to define and create 
the flavors you desire. 

Our Barrel Profiling technology scientifically monitors 
the hand toasting of your barrels for exact replication 
of flavors barrel after barrel. We have a library of 
toasting profiles to choose from or we can customize 


a toast for you so you can create the perfect blend. 


‘(ffi 
World Cooperage 


1-888-33-COOPER (888-332-6673) or 707-255-5900 


www.worldcooperage.com 


